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FEATURES
Custom Built-ln Bookcoses

A modular design makes it easy to build
beautiful bookcases to fit any room in your
home,for a lot less rnoney than you think.

Cut the cord when
cutting curues.We
test seuen cordless
jig saws and give you
the straight scoop on
which took perform best.

Gonilenls
WORKBENCH' December 2004

V Check out our technique for

S.a
tl- HOLTDAY GIFT
TT PROIECTS

kPo
Looking for some fascinating woodworking?
Try out the tapeing and ebonizing methods
we used to build this "scent-sational" tower.

Etche.d Copper-Icp Box._. .. __
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IN EVERY ISSUE
e28

WORKBENCH SHOP TIPS

READER'S V/ORKSHOP

TOOL CLOSE.UP
Versotile New Rotory Tool
The enhanced design of Dremel\ 400 XPRfeatures
more power, as well a multi-saw and planer attachments.

Instoll Crown Molding Like o Pro
Discouer the secrets to installing crown molding,
and get perfect results euery time.

Questions & Answers
Tips & Techniques
Finishing Fundomentqls
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ocluestions
O(ANSWERS
put o stop to
SQUEAKT
FLOORBOARDS

I haue an old home with a Jloor that squeaks in a few places
when I walle on it. I'ue tried seueral unsuccessful methods to
stop the squiaking.Any ideas?

Robert Smith
Healdsbury, CA

I This problem is common in older homes where wood

1!I planks were used as the subfloor rather than plywood.
f Usually,the cause ofthe squeakingis a*ually the nail itself
moving up and down in wood that has dried out somewhat. A
slight gap has developed between the floorboards and subfloor at
this point, which results in the squeaking.

Fix from Below - To fix it, the idea is to fasten the floor and
subfloor as tightly together as possible. Ifyou have access to the
subfloor from underneath (like in a basement with exposed floor
joists), the best way to stop the squeak is to drill countersunk shank
holes and run woodscrews up through the subfloor and into the
floorboards at the source of the squeak (see Illustrations below).
This isn't an exact science, so have another person help you locate
as precisely as possible the source of the squeak. Then, drive a
handful of screws to draw the floorboards down.

Fix from Above - If you don't have access to the subfloor
from below, there's another way to solve the problem without
damaging the floorboards.All you need is a drill with a 1/ro" rwist
bit, a hammer and nail set, and a few 6d finish nails.

, ?8.

A To fix o squeoky floor without domoging it, drill pilot holes
ot on ongle ond drive o few finish noils through the tongue
between I'wo floorboords neor the source of the squeok.

i /

After locating the source of the squeak, drill angled pilot holes
on either side of the squeaking area at the joint berween rwo floor-
boards (see Photo, aboue).Make sure the holes angle in on rhe bngued
edge of the board. Pulling up an air venr is a good way to determine
the direcrion of the tongues.Then, hammer and set the finish nails
in these holes to secure the floorboard (see Illustrations aboue).Ifthis
still doesn't do the trick, repeat the process with,a few more finish
nails around the area.

I
I
I
I
I

J

I
I
t

HOW TO SEND YOUR OUESTIONS:
Email: editor@workbenchmae.com
Forums: forums.woodnet.net
Mail: Workbench Q&A, 2200 Grand Ave.,
Des Moines, IA 50312

Indude full nome, oddress, ond
doflime phone number.

You'll receive one of oul
hondsome Workhenchnps

ifwe publhh your letter.
I I :
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ANSWERS

Ibe noticed I'm getting inronsistent resuks when I sanil. I use the
same series of grits (120-, 180-, and 220-grit) on all Tieces.
Between coats of stain, I lrChtly rub the suface with 0000 steet

wool.What am I doing wong?

Thni Rebman
Via email

Actually, the process you describe seems fundamentally
sound. Like a lot of things with woodworking, it may be
the litde details that are causing inconsistent results.

One of the keys to sanding is to keep the suface as dust-free
as possible.This keeps the workpiece relatively clean so you can
check your work.

The best tool for dust-free sanding is a random-orbit sander
with dust collection.When sanding with a random-orbit sander,
follow a pattern so that you dont end up sanding the same area
rwice.This can be as simple as moving the sander smoothly back
and forth across the workpiece, slightly overlapping your last pass
with each successive pass (see Main Photo, Ieft).

Of course, there's some dust and debris that will escape the
sander's dust collector. So when you re ready to switch grits, thatt
a good time to make a Gw passes with a shop vacuum to clean
up excess dust (Inset, Ieft).That way, when you switch to a finer
grit, you wont be grinding any stray grit from the coarser sand-
paper into the suface.

As for that last pass with220-grit sandpaper, this is better done
by hand.This gives you a chance to take your rime, check your
work, and make sure you finish up right.Then, when you think
you're ready to apply a finish, try the rwo tips below to check for
any minor imperfections on the surface.

6 keys lo sonding
SMOOTH SURFACES

A A rondomorbit
sonder with dust
collection is the
best tool to use
for consistent
sonding results.

> Before you
switch grits, moke
o quick poss with
o shop vocuum.

Oftentimes, you're nol quite fin-
ished sonding when you think
you ore. Minor scrolches qnd
imperfections hidden on o smooth
workpiece moy oppeqr when o
shin or finish is opplied.

One woy |ro prevent this is to
use q worklight to check the
workpiece from the side. This
direct light focused ot o low ongle
on the workpiece will moke
potentiol problem oreos much

more evidenl thon o shop's slon-
dord lighting (Fig. l).

Another opprooch is to wipe
the piece down with minerol
spirits /Frg. 2/. A light coot will
bring ony scrokhes ond imper-
fections thqt ore difficult to detect
with the noked eye to the su#qce.
Plus, minerol spirits evoporotes
quickly, ollowing you to do o
quick buch-up before you begin
sloining or finishing.

w o R K B E N c H  t r  D E c E M B E R  2 0 0 4



Sunday, 9:3O a.ii., EI Wednesday. 1 O p.nt ET

l f  you don' t  want to spend big bucks
for a total kilchen renovation but
do wanl  to improve the look,  sty le
and funct ion of  your exist ing k i tchen
space, th is show is for  you.

I

r l a . IO

RENOVATIONS
Sunday 1 O a.nt., Ef, Wednesday, 1 O:30 p n. ET

With projects ranging from simple
updates to luxur ious dream spas,
DIY's Bathroom Renovations will
inspire you to tackle a bathroom
makeover and do it with style.

nftffi*
Product lnlormation Number 274

ANSWERS

power tool

€hipped

!e
BRUSHES

()n polt lblc'  pou'cr tools l ike
roLltcrs, s:rrrcicls, ;rncl clr i l ls, the
"br^ushes" alc fr,vo c:ufon blocks

thrtt  prcss :rgrr inst ci thcr sir lc of rvhrt is
knorvn as :r colnrl tut: t tor. Thc brushcs
clclivcr pou,er t() thc conut)utltor', u,'hich
ir.r  tuln cncrqizcs the lrrrr:r turc thlt  spins
thc shlt t  of t l .rc tool.

'W'hen 
to Check Them - Thcsc

c:rrbon bnrshcs :rrc helcl in pl:rcc uq:r inst
t l t t '  e o n u t t t t t , t t o r  b y  s l ) r ' i r ) S \ .  [ J t r t  t l r r '
bmsl'rcs rvc:rl clorvrr rvith rgc, rvlrich crn
nr:rkc lr tool r"tut lor,rgh. A qooc'l rr,rlc of

A-f i iettd told utc that I

rrcL'd t t t  cl tctk nrtd

rcpldtc I l tc "brusltcs"

ott trtl, portablt'pLtrrrr tttLtls cucry
ttrrcL' i tr  tuuhi lc. LVhat drc t l t(s(

b r r rs l t t s?  A t td  l to r t ,  do  I  k t t t tu ,

t t , l rcrt  t ln ') ,  r tct,d to bc n'plnrcd?

ColittWoods

Katrsds City, MO

Worn

thnnrb is to check the weal on thesc
brushes xt lcast once a yc;rr. Or if yor.r scc
cxccssivc sp:rr-king insicle the case throllgh
thc  vent i l l t i on  s lo ts ,  tha t ' s  a  s ien  the
brr.rshes rrcccl to be repl lcecl.

Replacing Brushes - Sonre tools
havc rcrnovirblc c:rps that nrake it e:rsy
!o :rccL'ss the brushes (Plroto, dbout' lcfi).
()ncc you renlovc the brusl-res, check
thcrrr fbr chips, br,rrns, or c-xccsslve wcar
(Photos, a/rorrr). If uew Lrrus]res :rre nccclcc-I,
rcplrtcenrclrt blushes :rre ;rvailablc firrnr

thc tool i  nranulhcturcr.

stlw blqde
HOOKANGLES

I,I.'ltdt docs tltc ltooh arr,qlc ort tnlt sd1,
blddcs nlt'r to? Artd rt,lrLtt's tlrc adu,trr-
tLW (tl d 1xtsititl(,ttr rryqnfiuc ltook arrylt?

Keuirr lrcland
(]nirtesuillr, FL

The hook rugle of :r s:r'"v bl:rde
refers to the :rngle that the face
of the tooth rnakes with a l i r-re

proJecting racl i :r l ly | l 'onr the center of
the srrv blade to the rootl'r (sce lllrrsnatiort).
Hook: rng les  l lnge  f ronr  -15o to  25" .

Posit ive - A posit ive l-rook angle
en:rbles an ageressive cut, which allor,vs
for a fastel Ged rate.This is wl.ry table saw
blades usually have positive hook anEles,

..- ' -  Hook
Anole

| {eosii""}

and lip blades have larger hook angles
than crosscut ol finishir-rg blades.

Negative - Neg;.rcive hook angles cut
less rggressively for nrore contr-ol and a
cleaner finish. These blades are ideal for
crlttin!5 rnetals and engineered nraterials
like melanrine and MDE Negative hook
angles ar-e corlmron on rniter saw blades,
as tl-rey heip prc'vent stock fionr"climbing,"
or liftrng up olithe table, as the blacle cr.rts.
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PRODUCTS

AlRgrip
LASER tEVEt
The AIRgrip laser level from Ryobi ($40) mounts to
sufaces by using a small vacuum pump to hold it in
position. Push a button, and the pump pulls the laser
body against the suface, where it holds - even
with the power off.This eliminates the
damaging pins or adhesive strips
required by many such tools. The
AlRgrip's laser level rotates 3600
and can be adjusted to cast a
vertical or horizontal line.

The AIRgrip doesnt self-level
but has vials that let you do thejob.
It comes with a baseplate that mounts
to a tripod, plus a pair ofpins you can use
if the vacuum can'r grab hold (such as on a
rough surface).Visit www.Ryobi. com

liquid onto one of the pieces to be
joined, put the pieces together, and
give them a rwist to distribute the
liquid.Thatt all it takes. No solder,
no torch, and no sweat.

Just-For-Copper bonds rigid
copper pipe and makes a tight seal
for water and natural gas.A 1O-gram
botde (915) bonds about 40joints in
1/2" pipe.A 50-gram bottle (g25)
bonds 200 joints. To learn more,
visit wwwJustForCopper.com

no-sweot seol
JUST-FOR.COPPER
I think they refer to soldering copper
pipe joins as "sweating" for a reason.
and it's not because you melt the
solder and fiIl thejoint. Itt because
you "sweat it" as you try to heat the
pipe without catching anything on
fire, and "sweat it" some more as you
rurn on the water to search for leaks.

So when I sawJust-For-Copper
Solderless Copper Bonding, I had
to give it a try. After cleaning the
pipe, you just put a few drops of this

A The AlRgrip loser level meosures
obout 3" x 4" ond is lightweight, so
it will stick to surfoces using its built-
in vocuum pump. The loser tool
includes o corrying cose thot olso
holds botteries, on ouxiliory bose,
ond o strop for mounting it to odd-
shoped obiects.

TABTE SAW STAND
The TS2000 Grovity-Rise toble
sow slond ($lSO1 from Bosch
oims lo simplify moving ond
using your iobsite sqw. The
stond folds up, rolls on lorge
wheels, then opens with the fip

of one lever. lt uses lhe sow's
weight to help the legs swing
open. Though designed for the
Bosch 4000-series sqw, the
TS2000 holds other bronds,
lrco. Visit www.BoschTools.com
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c R A F T q I 4 A \ s H f  c r o s E . u P

handcrafted

ln o lorge ccbinet shop in Loke City,
lowo, Lynn Dobson (left)ond his stoff
produce some of the most beoutiful
pipe orgons in the world. Here, Lynn
is shown with "Opus71,"  q 25Joot
tcril orgcrn thot wos instolled in o church
in Greensboro,  North Corol ino,  in
1999 Ic lecrn more obout the
intricoie woodworking involved in o
process thcr i  Lynn col ls "heroic

cobirrefrrroking,"  turn to poge 104.

c
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C R A F T S M A N S H I P  C T O S E - U P

large-scale
CABINETRY
Lynn Dobson describes the work that goes on in his
shop as "heroic cabinetmaking." Once he explains what
goes into a Dobson Organ, the term makes sense.

"Our shop is a lot like any other cabinetrnaking shop,"
says Lynn,"but everything is on a huge scale. Each cab-
inetmaker is working on a large section that has to fitjust
right.A lot of collaboration goes into it."

Many other considerations go into a musical instrument
ofthe highest qualiry.Dobson Orgaru are made with thick
wood to dampen vibrarion, and the boxes are kept simple
to produce fine acoustics. Joinery includes time-tested
techniques like dovetails or mortise-and-tenon joints.

But itt the elaborate moldings and profiles that really
make a Dobson Organ stand out. In these details, Lynn
strives to match the architecture of the church, as with
the curved corner towers on this "Opus 70." For some
insight into how these corner towers were constructed,
see the Photos at right and below. And for more infor-
mation on Dobson Organs, visit www.DobsonOrgan.com

MAKING CURVED TOWERS

A The corner towers on this "Opus 70" Ieoture curved
moldings ond roised ponels mode of white ook. The orgon
wos instolled in this church in 1998.

A To moke o curved molding, Lynn
storts by gluing pieces together into o
tropezoid, using splines for olignment.

A The outer rodius is formed by cutting
the woste moteriol with o bond sow,
then sonding the surfoce smooth.

A Next, the inside of the molding is
cut to shope with o bond sow so it will
fit in ploce on the curved tower.

A The lorge, solid-wood molding
mounts to o plywood bose thot is
bent io shope on o cylindricol form.

A To ossemble these boses, multiple
loyers ore glued up ond bent oround
the form with bond clomos.

A A plywood ring ond dowel hon-
dles oid in shoping o norrow molding
thot wil l cop the lorger molding.

w o R K B E N C H  !  D E c E M S E n  2 0 0 4
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corner clomps moke
TIGHTER MITERS
Gluing up a project with mitered corners can be a
frustrating experience. You have to apply enough
clamping pressure to draw the joints together, but not so

much it causes the miters to slip out of alignment.
To simplify the job, I made a set of four corner

clamps to use with a ratchet-style cargo strap. (This
type of strap is available at many auto parts stores
and home centers.) Tightening the strap around the
corner clamps (Inset Phorol keeps the miters aligned.
Plus, it automatically squares the box.

Each corner clamp consists of wvo jaws with a
spacer sandwiched berween them (Cornu BlockAssembly).
The jaws are beveled at a 45o angle on both ends.The
bevels in back allow the strap to exerr pressure directly
on the spacer. In front, the beveled jaws pinch the miters
together as you cinch the strap, creating a tight fit.

To protect the tips of the miters, set the spacer back
in from the jaw opening (flush with the back of the
jaw$.Then screw the corner clamps together.

A Used with o corgo strop, these
corner clomps prevent miter ioinis
from sl ipping out of ol ignment,
ond they help squore up o proiect.

< Tightening the corgo strop
oround the corner clomps pinches
the miters together, creoting o
tight-fitting ioint.

Robert DeGraw
Kirkland,WA

..2
cta6p AsSEruBtY

# 8 x 2 " F h
Woodscrew

45" Bevels

For sending us this feature tip,
Robert Decraw wins a new
Berch Dog castiron rcuEt table
extension for a table saw!

Mail lips to:
Workbench Tips &
Techniques
2200 Grand Ave.
Des Moines, lA 50312

Email: eoitoo
workbenchmagcom

NOTE: All po*s
ore mode from

scrop 2x6

f/..r-' 5/sz" shonk hole,
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TECHNIGTUES

quick & eosy
CUTTING TABLE
When cutting sheet material with a circular saw, it must
be fully supported to prevent the blade from binding.
This cutting table does just that. Laid across sawhorses
(or on a garage floor), it provides a flat, stable suface for
cutting sheet stock.

The table is an open wood frame made up of 2x2
stretchers and rails (Thble Assembly). A series of shallow
dadoes in the rails accept the stretchers @ado Detail).And
brass screws hold the frame together.

Dennis Satriano
Center Moriches. NY

L A2x2 frome supports o
lorge sheet of moteriol, so
you con moke o cutwithout
hoving the blode bind.

I LJ LJ LI
!""1 i*,''l f* ""*l

Roil
llVz" xlV2" x48"1

Pegged Pony
Sawhorses are an indispen-
sable shop aid, but they of
course provide no storage
for tools you use on and
around them.

Riu Daigle of Brandon,
MS, however, came up
with a great way to keep
tools off the ground and
out of the way, while still
near to hand. He drilled
angled holes in his saw-
horses for dowels that act as
pegs to hang tools and
accessories on.

Glue liool for Tlghf Spacer
To get glue into a loose joint or hairline
crack, Ralph Lipeles oJ Monroe, CT, uses the
thin, flexible blade of an artist's palette knife.
(Palette knives are available at most art stores.)
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three tips for
BeqdLOCKJOINERY

Even though I 've been using the

BeadLOCK loose- tenon jo inerY

system for awhiie, I picked up some

valuable pointers from the article in

the October 2004 issue of Workbench.

So I thought I'd return the favor

with a few tips of my own.

For example, something as sirnPle

as filing the straight edge of the D-

shaped "w indow"  on  the  j ig  ro  a

45o angle can help you align the jig

more accurately (see Fig. 1 below).

Another thing I've run into is the
jig sometimes sLips while drilling holes'

Sandpaper takes care ofthat (Fig.2).

Finally, though the jig comes with

shims for different stock thicknesses,
you can expand its capabilities by
making spacers of your own (Fig. 3).
This requires making longer lock
knobs from threaded rod and plastic
knobs with inserts.

Riley Co;forth
Chicago, IL

E < Using wood
blocks os
spocers lets
you center the
dr i l l i ng  gu ide
on extro-thick
stock. I keep
severol spocers
on hond for
different stock
thicknesses.
Lobel the
blocks for
quick setups.

I
t
I
I
I

f '

t

t
A Fi l ing the stroight edge of the
D-shoped opening to o 45'ongle
mokes it eosier to see the loyout
l ine  when o l ign ing  the  i ig .

ATo provide exho grip thot keeps
the i ig from sl ipping whi le you
drill the holes. ottoch selfodhesive
sondpoper to the foce plote.

Ful crn End
to Spoiled
Finisher
No matter how

tightly you reseal a

can ofvarnish, the air

in the can forms a

thick skin on the

remaining portion of the finish. Removing this skin is a messy

job, plus it wastes a considerable amount of expensive finish.

To solve those problems,Jack. Sulliuan oJ Dauenport,IA,fi,lls

plastic containers with the unused finish. Since the containers

are full, no air can get in to spoil the finish. By keeping sev-

eral dif[erent-size containers on hand, he always has one that's

the right size for the amount of finish that remains.The con-

tainers also double as a handv dispenser.

Dowel Orgonizer
Here's a simple way to

keep dowels organized.

Store them in dif ferent-

length sections of square

vinyl gutters Ilke James
I{rei s el oJYaki m a, WA, do es.

To see the dowels at a

glance, the top of each

gutter is cut at an angle.A

wood plug keeps dowels

from falling through the

bottom. Pop rivets hold

the assembly together,

which can be hung on the

wa1l or set on the floor.
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TECHNIGIUES

A This hold-down pre-
vents o thin sheet of
moteriol from lifting off
o toble sow. A lip on
eoch edge keeps either
1 /g t t  o r l /a "  moter io l
flot on the sow.

hold-down provides
CONTROLTED CUTS
There are several things to think about when cutring a
thin sheet of material on a table saw. Not the least of
which is providing enough downward pressure so the
sheet won't "r ide up" over the saw blade, causrng a
potentially dangerous kickback.

To ensure a safe, controlled cut, I clamp an L-shaped
hold-down to the rip Gnce on the table saw (see photo

at left). A different-sized rabbet in each edge of the
hoid-down forms a recess for either i/s"-thick or l/+"-

thick nraterial (EndWew).As you make a cut, the thin
sheet slides under the lip formed by the rabbet, pre-
venting it from lifting off the table saw.

The hold-down shown here is rnade of l/2"-thick

stock, but plywood would also work well. Just make
sure the pieces are nice and straight. Cut the rabbets to
match the thickness of the material you'll be working
with most often. Then, after screwing the hold-down
together, clamp it to the fence so the appropriate side
is lying on the table saw.

Steue Holz

Kewaunee,WI

is mode from
72"-thick stock

-2"- - f
____179,,
D  l l l. ' , ' | - -

+ . l * l\  # 6 x l l 1 "  , , " )
Fh Woodscrew 

14 '



shelf-pin pockets
STOP SLIDING

The very thing that makes adjustable shelving (the kind

that rests on movable shelf support pins) so versatile can

also create a problem. Because it's not fixed in place, an

adjustable shelf can slide forward on its support pins

when you remove an item from it.

But here's a way to "lock" the shelves in place -

without sacrificing adjustabiliry.The shelf pins are simply

captured in shallow, semi-circuiar pockets made in the

bottonr of the shelf (Main lllustration, right).

An easy way to create the pockets is to start by

clan'rping two shelves face to face, making sure the

bottonr sides are together (Drilling Detail).Then lay out

the location ofthe pockes so they align with the already-

drilled shelf pin holes in the sides of the cabinet.

Once you've marked the locations, drilling a single

hole simultaneously creates pockets in both shelves.

Note: For ease in installing the shelves, driil the holes

slightly larger and deeper than the "blade" of the sup-

port pin (Section View Detail. rW

Hugh Boettcher
Independence Center, IA

FIRST Clomp shelves
foce to foce

(bottom sides togeiher)

SECOND: Loy out
ond drill pin pockets
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BRUSHING TIPS
Sonre projects just look better painted ti-ran stained.This is espe-
cially true of the built-in bookcases on page 50, which are con-
structed of mediunr-densiry fiberboard and then trimmed with
poplar.Whether you decide to build and paint rhe bookcases, or
:rnother prqect, here :rre a few tips that will help turn a sood

pair-rt job into a great one.

Tint the Primer - For starters, usins a
prinrer is a rnust. Using a rulritc prinrer, how-
ever, is not. If you plar-r to use a dark-colorcd
paint, eetting complete coverage over the
white prir.ner (no light-colored streaks) nray
take two, or even three, coats.A good soludon
is to use a primer that's tirrted to n-ratch the
"color-coat" (cf). Priurers can be ersily tir-rted

F / lt rhe prrinr store. Or nrlkc your owu by stir-
ring a snrall anlount of paint into the primer.

Load the Brush Properly - Whether youi.c
workir-rg with pl inrer or paint, i t 's essential to starr

the job with a properly lordec'l blush.The key is ro loacl paint onto
only the lower third of the bristles.To rnakc this easy, pour a snrall
lmollnt of paint into a transparent container to a depth that equals
one-third the length of the bristles.This way, when you dip the
brtrsh into the container, you can't overload it (lnset Phrtttt, abttuc
right).Lif t  the brush, tap i t  against t l ' re sides of rhe contl ir-rer a
couple of tinres, and you're ready to paint.

After looding o sosh
brush (right), the trick
to "cutting in" is to work
toword the odiocent
surfoce, flexing the
bristles to releose q
smooth l ine of ooint.

"Cut In" Correctly - Before paintir-rg larse areas, you'11 have
to "cut in" around adjoining sulf ices. Professional p. l inters are
creat at this technique - painting right up ncxt to, but rlot actlr-
:rlly hitting, tl.re adj:rcent surface. First of all, don't even tr-y this
without a high-quality brush (-scc Sidcbar bclotu).Also,iti ir.npor-
tant to Llse a sash brush - that is. a brush where the ends of the
bristles are trimmed at an angle.

When cutting in, the goal is to lay down a snrooth, straight line
of paint,which is easier said than done.To ger rhe feel of i t , i t i  a
good idea to practice on solne scrap naterial.

Start by holding the brush away fron the intended paint line
to see how r.nuch paint your brush is actr-ra1ly unloading.Then grad-
ually move the tips of the brush closer ro the line, slightly flexir.rg
the brist les to release a f ine l ine of oaint.

A wolci of advice . Spend - no, iltsl - rhe nroncy ($ 1 5 to $25)
to qet a high-cluality paint bmsh.You rvou'r be c'lisappointecl.

Natural or Synthetic? - For bcst results, be sure to use
n:rtrlral-bristle brushes fbr oil-b:rsecl p:unts :utcl flnishes. Synthetic
brist les arc bettel l tol  latex prr ints :rncl rvl ter-based f lr-r ishes.
Synthctic brushes have nylon ancl polyestel-bristles that absorb
very littic' wirter altd won't dc'folnr during use.

Feel for Softness - Beyoncl th2rt,  rertrovc the p;rpcr
"keeper'" fronr the brusl-r and fln thc bristles ag:riust your-hand.
They should fecl soft and sr-rpple, a good ir-rdication tl.rat the bris-
t les are spl i t  at the ends. This is one instance r,vhen having
"spl i t  ends" is a good thirrg.
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Metol Ferrule

Bristles

5

Noturol
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I To lood o roller, "pull" o line of
point from the reservoir. Then roll it
bock ond forth to coot.

4" Roller

ROIIING PAINT
There's more to rolling paint than you might expect. As with

brushes, using good quality equipment and the proper technique

will pay offin a professional-looking paint job.

Equipment - Qf 6eu15s, the nvo essential pieces of equipment

are a roller frame (which includes the handle and a holder for the

roller) and the roller itself. Instead of the cage-sryle roller frame, I

prefer one with a simple metal rod (Photo, below left).The rod fits

into a bushing in the end of the rolier, producing an incredibly

smooth rolling motion. The result is a smooth, painted surface,

which is especially important on a project like the MDF bookcases'

Selecting rollers with a short nap also contributes to a smooth

painted finish. (I used 1/2"-nap rollers to paint the bookcase.)
-Work 

from the Top Down - Before you get started, work

out a plan.You'Il want to start at the top of the bookcase (or

wall) and work your way down.This will prevent drips or runs

from landing on already painted areas. Even so, it's still important

to smooth any drips on unpainted surfaces with a brush. This

way, when you get to that section, you won't have to deal with

drying globs of paint, which are diflicult to blend in.

Keep a 
'Wet 

Edge - Along those same lines, to create a

seamless transition from a brushed to a rolled area, it's best to

work with a "wet" edge as much as possible.This means "cutting

in" a small section (about three-feet square) with a brush' then

rolling over it with wet paint.

Load the Roller - fl61e again, how you load paint on the

roller makes a difference. For even coverage (and to avoid a big

mess),I saturate the roller as shown in the Pftoro above.

Roll in a W'-Shaped Pattern - Once the roller is properly

Ioaded, roll the paint from side to side in a W-shaped pattern (see

Illustrations below).This zig-zagmotion distributes the paint more

evenly than rolling it straight up and down. Plus, it keeps you from

missing any spots.

*{i

)

* Bushings
in these rollers
produce o
smooth poinied
f inish. The rol lers '
smol l  s ize is ideol
for tight spoces.

*..>
hi-".r*'i1..--i::

}:l- l l

AAfter using o brush to "cut in" oround
the sides ond top of the bookcose, roll
the point in o W-shoped pottern.

24

A Using the some zig-zog Pottern, work
your woy bock ocross the surfoce,
f i l l ing in the unpointed oreos.

A Once the upper oreo is pointed, cut
in o fresh sect ion lower down ond
repeot the rolling Pottern.
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TIP'S EROMTI{E

A For occurote f lush+rimming, o wide
wood bose ond rigid phenolic plote hold
o trim router ond bit squore to the edging.

trim-router fig for
ACCURATE EDGING

When adding hardwood edging to a shelf, as I did on
the built-in bookcases (page 50),it's simpler to cut the
edging a bit wide, and then then trim it flush with the
surface of the shelf. A trim rourer does this job well, but
it requires standing the shelfon edge and running the
router along the narrow edge on top.As a result, it's all
too easy to accidentally tip the router and cause the bit
to gouge the shelf or edging.

No-Tip Jig - To eliminate that tipping problem, our
Senior Design Editor,Jim Downing, came up with a
simpie jig for his trim router that lets him trim the edging
flush while the shelf is lyingJlat on a worksurface.

As you can see tn the Photo at left, the stabiliry of this
jig comes from a wide wood base that you slide across
the top face of the shelf. Note also that theret a rabbet
in the edge ofthe base that provides clearance for the
protruding lip of the edging (see Rabbet Detail).

To ensure accuracy, the cutting edges ofthe flush-trim
bit must stay perpendicular to the edging.Thatt the job

ofa rigid phenolic plate,which is used to mount the trim
router to the base.To make small adjusunens to the height
of the bit, one of the mounting holes in the plate is over-
size. (For complete details on building the jig, see page 30.)

lVC"-dla.xP/o"
'SoftGrlo'Knob'

EXPTODED VIEW Moiiflng acrcwlo
fr, rorfiarbaee

Fluah-
Trlm"Vfr

V*ll x2" "

Hai6aibblr

Sand a oll1htbarcl
onboliom ed6e

Oaae
(11/i"i6! xl6\

f|wlaenbbel,
V4l'dae?

V*lLWaahai
&Locft Nut

Trln Kbutcr

r/+"-2O x\Vz"
Carrlaqe Foll NOTEr Hblb tb*lo,l^"," 

t 
O

overalzefor f
deprhadluermani (

-@

'N0[Er Knob le avallablefmm
Rr,ld ldii. (b.rtNa DK:9J5)

at OOO-?-53-O421 or
6ota tnw.rvldtool,aom
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T:Knobt th
V{ lhradded lniaatit
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TIPS FROMTHE

Buildinq the
Flush-Tiim Jig
This trim-router jig has r\,vo parts: a

base and a mounting plate. It's best to

start with the mounting plate as it's

used to lay out holes in the base.

Mounting Plate - For strength,

the mounring plate is 1/,4"-thick phe-

nolic,which is a hard, durable plastic.
(Phenolic is available from Highland

Hardware at 800-241,-6748, or go

to www. HighlarrdHardware.corrr)

A band saw (or jig saw) makes

quick work of curting the mounting

plate to shape (Mounting Plate, below).

To mount the plate to the trim
router, you'Il need to lay out and

drill several holes.These holes must

align with the existing holes in the

base of the trim router. Using those
holes as a guide,lay out and drill the

holes in the mounting plate.

You'll also need to drill rwo holes

for attaching the mounting plate to
the jig. Note that one hole is over-
size so you can adjust the bit height.

To complete the mounting

plate, dri l l  a clearance hole

for the bit. Then attach the
plate with replacement mounting

screws that thread into the base of

the router. (The existing mounting

screws will probably be too short.)

Build the Base - The base is cut

to size from 71 /2" -rhick hardwood. Be

sure to joint and plane the stock to

ensure square, lrue sufaces.Then cut

the wide, shailow rabbet in the edge

of the base. (Remember, it provides

clearance for the shelf edging.)

The f lush-tr im bit  also needs

clearance.That's accomplished with

a semicircular notch in the bottom

of the base. Cutting this notch is a

rwo-step process. First, drill a shallow

counterbore with a Forstner bit .
Then use a chisel to connect the

hole with the edge of the base.

There are a few final details to

take care of. For dust control, drill a

Monnilnq,?late

hole to fit your shop vacuum hose.

Also, drill a counterbore for the bolt

that secures the handle.To allow the

base to slide smoothly, sand a bevel

around the bottom edges.And use a

band saw to cut rwo wide bevels on

top to ease the sharp edges.

Attachtim Router -All that's

left is to attach the trim rourer ro

the base. I t 's secured with hanger

bolts, a lock nut, and a plastic knob

(see Illustration on page 28).

An easy way to locate the hanger

bolts is to install a flush-trim bit in the

router and use the holes in the

mounting plate as a guide.The goal

is to align the cutting edges of the

bit with the bottom of the base.That

done, check to see that the bit is cen-

tered on the clearance notch, then

mark and drill the holes in the base.

PARTS VIEW
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TIPSFROMTHE

HOP fip for toming
BELT SANDERS

After cutting all four faces of the
potpourri box (page 67)with aband

saw, they needed some aggressive

sanding to get them flat and smooth.

Of course, the easiest way to sand

them is with a stationary belt sinder.

But if you don't have one, a portable

belt sander will work, fyou take a
few extra precautions.

The biggest problem with a belt

sander is control.The tooi removes

stock so quickly that itt very easy to
round over the ends of the tower.

To prevent this, make a pair of
guide blocks from scrap 2x stock.
Make one block slightly wider than

the base of the potpourri box, the

other slightly wider than the top.

Cut both longer than the box width.

Next, bevel nvo opposing edges

of each block, making each block

match the finished dimensions you're

after for the potpourri box. Note:

Use the box itself to set up the saw

to cut these bevels.

Now, clamp the blocks in place,

as shown in the Photo at right. Make

sure to align them with the layout

lines on the box.

Tighten the entire assembly

between bench dogs, and sand each

box side smooth using a 120-gri t

belt.Then follow up with a random-

orbit sander.

Alfun 6ulda
bloake*Wh
layout llne-?arcl ed6ee

to malah
tapar ol
potpourrl

box

CLAMP BLOCKS
olign miters with

A band clamp does a great job of
applylng even pressure when gluing
up boxes and other square projects.
But if the project has mitered cor-
ners,like the lid on the potpourri box
(page 67) or a picrure frame (Photo),
then a band clamp has problems.

The main problem is that there's
no way to keep the mitered corners
aligned. Plus, the band may not pull
tightly around those sharp corners,
producing uneven clamping pressure.
Even worse, it may crush the fragile
outside corners of each miter.

For those reasons, I came up with
these simple corner blocks that work
with a band clamp to hold mitered
corners at 90o.The jaws of the blocks
form a 90o opening to "hug" the
frame. Their rounded outside edges
let the band slide easily, and the hole
in each prevents glue squeeze-out
from sricking to the blocks.

34

To make the clamp blocks, first
cut a series of blanks to size
from3/q" stock to match the
Full-Size Pattern thar's shown

below. Then, apply the pat-

tern to each blank, and drill

the hole where shown. Next.

use a band saw to cut the jaws and

rounded outside edge on each block.

Finally, sand the edges smooth to
complete the clamp blocks.

FUIL-SIZE PATTERN >
You con troce this

oottern or moke
four photocopies,

then ottoch the
potterns to your

blonks using sproy-
mount odhesive. Or
use it os o reference

ond drow the
shooe freehond.

l"
I

I
I

-5/16"-:.ll^
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TIPS.FROMTTry:

miter sow iig
FOR CROWN CUTS

When working with crown molding,
getting a tight-fining cornerjoinr is
all about making accurate compound
angle cuts. This requires taking two
angles into account: the spring angle
of the molding (the angle ir projects
from the wall), as well as the angle of
the corner.

One way to simpli$' things is to
use a miter saw jig that holds the
molding at its spring angle (Photo,
right).This way, with the molding
tilted against thejig, all you have to
do is cut a 45o miter.

Build the Jig - It only takes a
few minutes to build a jig to fit your
miter saw. The one shown here is
made of 3/4" plywood, but it's a good
project for using whatever scrap
material you have on hand.

The jig consists of rhree pieces: a
base, a fence, and a stop (Miter Jig
Assembly lllustration). As you can see
in the End View, the base and the
fence support the crown molding at
its spring angle during a cut. The
stop simply prevenrs it from slipping
offits spring angle.

It's easy to determine the length
of these pieces. They match the
length of the miter saw.The base has
to be wide enough so thar the kerfi
made by the saw blade won't go all
the way to the outer edge. For the
fence,just be sure itt tall enough to
support the crown molding.

After cutting the pieces ro slze,
the base and fence are simply
screwed together, forming an L-
shaped assembly.

Install the Stop - Now itt just

a matter ofattaching the stop.An easy
way to determine the location ofthe
stop is to use a scrap piece of crown
molding. Lean rhe molding up agarnsr
the fence. It should be placed upside
down - that is, with the top of the

36

molding against the base and the
bottom against the fence.

Check that i t 's resring on rhe
narro\M edges (or"flats") on the back
of the molding.Then mark the loca-
t ion of the bottom edge of the
molding on the base of the jig. Now
align the stop with the layout line
and attach it with screws. (Later, if
you're working with different-width
crown molding, the stop can be
easily repositioned.)

Mount theJig - With the stop
in place, itt just a matter of mounting
the jig to your miter saw Itt held
in place with screws instal led
through the pre-drilled holes in the
miter saw Gnce. Ifyour fence doesnt
have these holes, you can attach the
jig with double-sided tape.

Ciown
Mi,olAln1

#b x1V+"
Fh bneaWood,ac,rew

N0IErTo lo:cati aiop
oibaae,ilrr" moldlng

a4alieifc;nce
aittra apAn6 Ai6le

ba6a
(3/+" ?Iy.x7'xZA")

A A stop oiloched to the bose of this iig prevents the
crown molding from slipping off its spring ongle, so
you con focus on moking simple 45o miter cuts.

Feice
(3/iil'i]t.i25j+'lj26!)

#6'ilyt
Fhbraaa

Woodbirewa

NOfE;?lace crown
moldlng upelde

downlnllg

Fencc

MITER JIG ASSE'I,IBIY
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TIPS FROM TIIE

simple blocks
SQUARE UP CASES

A butt joint may be the simplest of
woodworking joints, but it still has
one inherent problem - keeping
panels aligned and square to one
another during assembly.

Assembly Blocks - For the
bookcases on page 50, I used assembly
blocks to keep the sides, top, and
bottom panels ofeach case square as
I screwed them together. I built rwo
pairs of corner blocks for squaring
the case, and a couple of support
blocks to prop up the side panels
during assembly.

The blocks all have grooves for
the case panels to rest in. Each corner
block has fwo intersecting grooves to
hold the top or bottom and one side
panel.The support blocks each have
one groove to accept a side panel.

The Cutting Diagram, below, shows
an easy way to lay out and cut all the
blocks from a single piece of ply-
wood. Be sure to cut the grooves
before cutting the blocks ro size.

,,, | 
+515Aa" -a-315/16" >l

'=f  -  . ------- : -r- l

Spacers - Each pair ofblocks is
screwed to a spacer.To ensure proper
alignment of the panels, these spacers
nust be cut to the exact inside width
of the case. Note: Ifyou'll be assem-
bling cases of di{Iering widths, you
can use the same assembly blocks and
sinrply make new spacers.

Using the Blocks - The basic
idea is to use the blocks to assemble
one end ofthe case, then the other.
To do this, set the corner and support
blocks on a benchtop, and place the
case panels in the grooves (Photo).

Then, use the second set of corner
blocks to "sandwich" the top and side
panels benveen them. Drrve screws
into the top panel of the case.
Repeat the process for the
case bottom.

Corner bloake

I Intersecting grooves in these blocks hold ponels
squore to one onother during cose ossembly.
A spocer ensures o consistent width ot
the top ond bottom of cose. -..ar

-/-,-' CASE
ASSEMBtY

Slaaef
(5/+'iV.i5" i

lnoldewldthot aAabl

Spacer
(3/+" ply,x3" x

lnelde wldlh ol aaoe)

.://,,.

10"

i
l
I
i

od"T

T
I

57/+'

I
t
I

6"

I

,1.[.-",],;-]
] ] 

onenem 
1

i i qo,aibii"",
s/e" deep

s/+" Aadq
3/a" dee?

l ,
,

,,,\'F -t '----l

+ 8 ' -
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(a/+" pV. x 315/to" x 6")
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ce-sovl

*5.

A The extension wing on this miter sow
stond provides sturdy support for long
boords, then it folds for compoct storoge.

PTATFORM ASSEMBTY

s/a" Corrio(e
Bolt,6" long

Fixed Toble /

lsh" ply. x 8" x 7"f

Riser

NOTE: ModiFy dimensions for
your tool chest ond miter sow

Bose

L

3Y2"

ToP

3/g" Nul &
Flot Wosher

NOTE: All ports
ore mode using 3/a"
Boltic birch plywood

riZ #8x11/r"

J 
tt Woodscrews

Surfoce of fixed toble is
flush with miter sow toble

FRONT VIEW 
combined heighr of riser ond fixed

MITER SAM STAND
Most miter saws dont come equipped with a side
support for cutting long boards, so Steven
Sampson of Willoraham, MA, came up with a
simple solution for his saw - a compacr miter
saw stand, which sits on a mobile tool chest. It
features an extension wing that folds out to sup-
port long boards.A rvvo-part ieg lets you adjust
the wing for uneven sufaces. Once ajob is done,
the leg and wing fold for storage (Inset Photo).

This miter saw stand is designed with a
sturdy platform that's used to mount the miter
saw and extension wing. It consists of a base,
top, riser, and a fixed table (Platform Assembly).

- Sizing Considerations -The base is sized
to fit inside the lip of the tool chest, and the top is 1/2"

wider and longer than the base. (For large saws, you
may have to make it bigger to accommodate both the
saw and the riser.) The riseg which is just a four-sided
box that's open on top and bottom, must be tall enough
so when you attach the fixed table, it will be flush with
the metal table on the miter saw (FrontWetil.

The fixed table is secured to the top of the platform
with bolts that pass through the opening in the riser.To
locate the holes for the bolts, you'll need to position the
riser, fixed table, and miter saw on the platform.

The riser is set in 1/+" frorn the end of the platform.
Its front-to-back position depends on the location of
your nriter saw, so you'll need to get the saw situated first.

Once thatt done, set the fixed table on the riser, and
butt it against the miter saw (FixedThblc Detail).Note how
it extends 1" behind the front face of the miter saw
fence. Now mark and drill the holei for the bolts in the
fixed table. (Jse those holes as a euide to locare and drill

bolt holes in the
top. Then secure
the riser and fixed
table and screw the
top to the base.
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WORKSHOP

Mognetic
Cohh

3A"'dio.
Rubber

Foot

SECOND:
Fold wing down

ogoinst tool chest

FIRSI Slide
lower leg unit up,

then swing leg ossembly
up fic extension wing

FOTDING THE
EXTENSION WING

folding wing
What makes this miter saw stand so
versatile is the extension wing that
provides support for long boards.The
wing is hinged to the fixed table on the
base assembly (see Illustrations at left).A
two-part leg, which is in rurn hinged to
the wing, adjusts to hold the wing level
(Photo,left).

Extension'Wing - There's nothing
complicated about the extension wing.
Itt just a piece of 3,/a" plywood (Baltic

birch) thatt attached to the fixed table
with a pair of utility hinges (see Wing €t
Leg Assembly lllustration below).

Adjustable Leg -To make the leg
adjustable, it consists of rwo identical
leg units, each one with a long slot
running down the center.A small square
opening in each leg unit accepts a car-
riage bolt, which is part of the locking
mechanism for the leg. This opening
captures the bolt so it won't fall to the
bottom of the slot when you make an
adjustment.

To form both rhe square opening
and the adjustment slot, each leg unit
is made up of three plywood spacers
that are sandwiched between rwo ply-
wood sides. Simply align the spacers as
shown in the Leg Detail,and then glue
and clamp each leg unit together.

Assembly - Ai this point, you
should have fwo completed leg units
that are exactly the same.Although the
units are identical,  they need to be
oriented in opposite directions to make
the leg adjustable. Notice that the
opening for the carriage bolt in the
inner leg unit (the one that's hinged to
the wing) is toward the bottom, while
the opening in the outer leg unit is near
the top. This way, each bolt passes

through one ofthe square openings and
one adjustment slot.

'With 
that in mind, hinge the inner

leg unit to the extension wing. Then
connect the two leg units with the bolts,
washers, and knobs. Final ly, add a
magnetic catch and strike to hold the
leg when you fold it for storage. ffi
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A The locking knobs ond long
slots in this two-port leg ollow
you to quickly odiust the height of
the extension wing.

WING & tEG ASSEMBTY
Exiension Wng

l3/a" ply. x 8" x 40")

3" Utiliry Hinge

Spocers

3/a" Flol
Wosher

3/a"
Corrioge

Bolt,
2Vz" long

)
J'

3/g,

T-knob

tEG DETAIT

f*st Fs!

Opening
for bolt

Spocer

3/8"

Adlustment
Slor 145/e"

Sides pZ" ply.
x 3" x 30"f

Spoier I
l3A" ply. x 3/e" x 5"1

5 u

t
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TOOL

AMORE POWER
The Dremel 400 XPR doesn't bog down
during o tough cutting iob like hy old
rotory tool used to. This is due in lorge
to o new permonent mognet motor.

Dremel 400 XPR
ROTARYTOOT
Ifyou have a rotary tool in your shop, chances are it
remains on the benchtop, waiting patiently for that
occasional carving or sanding project.

Dremel hopes to bring the rotary tool into a more
useful role in your home with its new 400 XpR, an
improved version of its standard rotary tool.Among the
400 XPRI numerous upgrades are a more powerfui per-
manent magnet motor and an ergonomic design.

The XPR comes in a handy storage case along with
71 classic rotary tool accessories and a few new offerings,
such as a mini-planer and multi-saw attachment that help
the Dremel cross over as a DIY tool (see Boxes below).The
kit sells for $99 and feahrres a five-year warranw. For infor-

mation, call 800-437-3635 or visit
'it> www. l)rentel.corn tM

(
-_--

> IMPROVED DESIGN
The tool's new design fits com-
fortobly in your hond during use. 

\

And the power switch, spindle lock, ond
speed diol ore oll eosier to operote.

Multi-Sow
Pori reciprocoting sow,
port iig sow, Dremel's new
muhi-sow qtbchmenl lurns
the Dremel 400 XPR into
q useful cutting trool. The
sow oilqchmenl screws
eosily onto the end of the
rotrory trool.

The multi-sow occepls
bofi universol ond T-shonk
iig sow blodes ond con cut
through motreriol up to
I l/r" $ick. The sow hon-
dles simple tssks like
nohhiry plyvrcodonddry-
wollor more inrchrcd lobs
like inhicote scroll cub. lt
sells seporubly br $30.
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Mini-Plqner
lf you ever need to shove o smoll qmount of mobriol from o
door or ponel to mcke it fit, or quickly chomhr o shorp edge,
then this mini-ploner qttochment should come in hondy. The
ploner fuotures o high-speed steel spirol cutier thot sheors
wood smooth. lt hos o 21/l' coqcity, ond it bkes oll t/rc,,
of mobriql with eoch poss. Dremel includes the mini-ploner
otiochment with the 400 XPR kir.

w o R K B E N c H  f t  D E c E l a s r R .  2 0 0 4



EDGE il

I
!

A By extending the
collet obove the

tobletop, the Xtreme
Xtension mokes bit

chonges on o router
toble eosy.

I

quick-chqnge rouler bits
XTREME XTENSION
One ofwoodworking's great unan-
swered riddles is how to quickly and
easily change a router bit in a table-
mounted plunge router.This handy
accessory from Router Technologies
has the answer.

Collet Extension - The concept
behind this Xtreme Xtension is simple
enough. It's tightened into the router's
existing collet, essentially becoming
a second, longer collet. The extra
Iength makes it easy to access the
Xtension above a router table. Router
bits are locked in place quickly and
securely by tightening a set screw with
an Allen wrench (Photo, left).

Runout - One concern with
any col)et extension is runout, which
will cause a bit to "wobble."Typically,
runout is caused by the router's collet

rather than the extension, but this
runout can be aggravated by adding

the extra length ofan extension. So
it's important to check for runout

before putting the Xtreme Xtension

to use for the first time.

Design Innovations - To stand

up to the rigors ofextended use, the
Xtreme Xtension is made from a
piece of fat igue-proof steel that 's

turned for a true suface. It locks the

router bit  in place by means of a
steel wedge that applies clamping
pressure onto the bit as you turn the
set screw.

The Xtreme Xtension is sized for

router bits withl/z" shanks,but it has

a reduction sleeve for 1/+t' shanks. For

more info, call866-266-1293 or visit

www. RouterTechnolosics. c0n r

,RAZOR'BLADES
fost, smooth culs

The new Razor from Porter-Cable
is one unusual-looking saw blade.

On one section of the 10"
blade,it lools like an S0-tooth
finishing blade. Bur give it a
quarter-tLlrn, and the tooth
spacing changes to a 24-

, tooth rip blade. Turn it
some more, and you'll see
that it changes to 40-tooth
and then 60-tooth spacing.

Variable Spacing -

Porter-Cable calls this
unusual spacing its "variable-

tooth design," which is avail-
able on 71/+',  70',  and L2"

blades. So what's the big deal about
variable-tooth spacing? Porter-Cable

claims it allows for a faster feed rate.
And though I didnt put the blades up

against every blade on the market, I
can say that all the Razor biades

allowed for an aggressive feed rate

and produced crisp, clean cuts.

Thle of the Teeth - As I used
the Razor blades, i t  was obvious

some real thought went into this
tooth spacing. The large gul lets

between the widely spaced teeth
clear chips and dust quickly, allowing
for faster cuts. The closely spaced

teeth produce smooth, clean cuts.

Other features ofthe Razor blades
include flattened, laser-cut plates for

more strength and less deflection,
and a thin-kerf design for less wood

displacement. The blades range in
price from 910 to 960. Check out
www.Porter-Cable.com or cal l
800-487-8665 for information.
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Modular
Construction

BOOKCASES
Tlrc bookcrrscs nr-c sinrplv trl] boxcs nrrrdc of l{"

rr r ccliunr-clcnsrry fiber.boar-d (M I )F). For. rh is r oonr,
rvc built thlcc 3O"-rvirlc clscs rrrrcl urr 

'1 
f.i"-,uviclc uuit.

Asserrrblccl r','ith butt joirrts :rrrtl scrcu,s, t]rc c:rscs :rre
sct siclc by sicic ancl scrcrved toqcther, cr.crting l
thick vcr-tical linc as lr vrsr"url clcnrent bcnvccn units.
Acl j trstnblc s]rclvcs, also nrlclc oiMl)f,  ure eclqetl
rvith 

"viclc 
bancls of hru-ch,r,ooci to prcvcnt srrgqrng.

DOOR SURROUND
Thc cloor surlouncl is rrn invcr-tcr l  U-shlpcd unit
th:rt  str:rclcl lcs thc cloor opcning. Hcr.c lguin, thc
sicjes of t l ' rc surrouncl br.rt t  rgainst thc bookcrrses,
clrrying t]-rc vclt icrr l  clcsign clcnrent :rcross thc
row of bc>okcrscs.A singlc flxecl shclf acicls riercliry

BASES
Sirnple buse units elevltc thc c:tscs off t ] te f loor.
M: rc lc  o f  MI )F  : rnc l  rsscr r rb led  rv i th  bu t t  jo in ts
lurcl scretvs, tl-rc brrscs rrc sccur-ec-l to thc rv:rll.Thc
bookcascs :rrc frstcnecl to the blscs rvith nai ls.

TRIM DETAILS
It\ thc harclr,vood rr inr rhnr c-l ist insuishcs this
ploject, vistr:r l ly tyine al l  thc clenrents rogcrher
(scc'[ t ' inr Dr:tai ls ott  pqy - i3). Mlclc of cconortr ic:r l
pophr, the tlinr picces :u-e naileci in pllce :rs shor,vn,
then p:r intc-c1 alons rvith thc bookclses.

SIZING GUIDELINES
Built-in firrnrture is jr.rst thrrt - firrnittrrc thlt,s
br-rilt to fit an existine roonr. Tb custor.nize these
bookcrses to f i t  vor.r l  roonr, consult the Si: i lg
Ctidclirrcs on paqe 53. Lr aclclition, be sur"e ro cl-reck
oLlt oLrr onl ine " lnter- irct ive Materi ;r ls List" at
n'u.t,.Wor-kbcnchM:rgnzine.conr. Just pllre in the
dinrensions of your rvall, lncl our exciusive prograr.n
creates a nraterials list customized for your. space.

Boseboord
motches room's

existing boseboord
ond noi ls to sub-bose

5ub-Bose
noils to bose os the first port
of the two-piece bose trim

Wide Bose
screws to woll ond provides

support for long run of bookcoses

Shelf Stondords
fit inio grooves cutl

in sides of cose

52
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TRTM DETATLS
ToP Trim StriP 

crown Moldingspons the lenqth of oll units, | .
providing o miunting surfoce ,t-1Y:-':-9:p^:iY^T:lrnq o mount lnq surroce-  r -  - -  

r i Y  b o o k c o s e s o n d c e i l i n g
tor crown mololng _.\_

Norrow
Cose

Cose Trim
Strip

scribed
to fit

ogo ins t
woll

Door Trim Strip

Cose Trim Strips
ore centered on
the vert icol joint

beiween two
creofing o %"

reueol on
both sides

Fixed
Shelf

r:
E=

Crown Molding

Top Trim Strip

Cose Trim
5trips

NARROW
CASE

Hordwood Edging
prevents shelves
from sogging

- Norrow Bose

'Norrow

Cose Side

s.Iz,TNG GUIDELTNES
BOOKCASE WIDTH & DEPTH NARRow cAsE wtDTH

(TOP VIEW)(TC,P vlEwl

WIDE CASE WIDTHS: DOOR SURROUND WIDTH:
Should be equol to eoch other, Width of door opening,
ond divided proport ionotely plus 5" (to ol low spoce

bosed on the lenqth of *ol l  to f i l l  for boseboord)
- -  - - + < - +

ffi
2Vz'- | |

]-+*
" 

7r" gop ot woll
\ (for fitting cose.

to uneven wollsl

+ lQ ' r  (mqx. )+ .<- .

2V2,/
72" gop ot woll
( for f i t t ing cose-'
io uneven wolls)

-T

BOOKCASE
HEIGHT:

Height of woll,
mtnus crown
he igh t ,  m inus
bose height

I
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buildingthe

A Shop-mode ossembly blocks with intersecting
grooves outomoticolly squore up the bookcoses
during ossembly. To moke the blocks, see poge 38.

DOOR SURROUND WIDE & NARROW CASE

@o
Mounfing Cleot

t 5/0" Shelf
Stsndord,
72,, long

(odditionol
piece cut

1372" longf

NOTE: See Materials liston poge 59
for cose port dimensions

The next step is to cut two
grooves in each case side, Later on,
these grooves will accept shelf stan-
dards to make the shelves adjustable.

Youle now ready to assemble the
cases. MDF has a tendency to "blow
out" when screwed together, so I
used Confirmat screws to help pre-
vent this problem (see Box on page
55l. In addition, I made some simple
assembly blocks to keep the cases
square (see Photo at left and page 38).

Once the case is assembled, a
mounting cleat (C, I, O) is screwed in
place at the top of each case. Later
on, this cleat will allow you to fasten
the bookcase to the wall.At this point,
you can also cut a 1,/a" plywood back
(D,J, P) to fit flush in back, and then
glue and nail it in place.

Shelves - The shelves (E, K, e)
for each case are also made from
3/4u-tIickMDF To prevent sagging,
each shelf has a strip of hardwood
edging (EL,R) attached to the front
and back edges (see Detail). Note that
the shelf for the door surround is
screwed in place, while the shelves
for the other cases are adiustable.

sur.r@na roo
( % " M D F x l l n x 3 5 u l

Bqck Ponel
l/a" pfi.x

I l/1" x 35")

(*

7mm x 50m
Confirmot

&rew
(s* poge 55)

I

I
I
I

Surround Sides
P Z " M D F x l l " x 8 6 % " )

54

CASES & BASES
Building the cases and bases for this
project is about as simple as it gets.
Theyte boxes joined together with
butt joints, glue, and screws, I chose
36"-thick MDF for it smooth surface
and easy paintabiliry.

Cose Construclion
Begin by cutting all the case sides
(A, G, M), tops, and botroms @, H,
N) to size on the table saw. Since
three separate units are shown here
(three wide cases, a narrow case, and
door surround), the dimensions of
these parts vary. (See the Materials
List on page 59 for dimensions.)

@@
c o s e T o P  

i i r  
l l l

--4F

Surround Shelf

7mm x 50mm
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W l r c n  i r r ' t . r l l c d  r r t t  t l t r  r i ' . r l l .  r l l r

bookc : r scs  s i t  o t r  : r  ! r : l i r  o f  b r ses .

s 'h ich r lso : t re bui l t  l ionr  ' r l1"  Ml)F

Sizing Considcratiotrs - Whilc

both b;rses nutch thc t lept i r  of  thc

bookc. tscs th i r t  l l lo t l l l t  aLlovc thct l l .

ltoto th:rt t'ireY lll 'c'r/.+" lorlg.'r thall tlle

sp]r  of  cascs thcv rv i l l  suppol t .This

le:n'cs rr't/q" l' ip to support thc bottottl

cnc'l oithe cloor sut-toLtrrcl lBast l)ttail).

l Jase  Ass t ' r nb l v  -  A f i c r  (  t r t t i r l q

t hc  f r nn t s .  b . r cks  (S .T ) . : r t t c l  suppo r t s

(U) to s izc or)  thc t r lb lc s i l \ \ ' .  i lsscl l l

L . l i r r C  t l r , '  L r r i r  l . . t r t  t r r t i t .  i *  l \  ( . t \ \ '  ! r \

q l r . r i r tq : tnc i  scrc l r ' t t tq t l tc t l  t t tqcthct ' .

I lLr t  f l rs t ,  post t ion thc i t t t te r  s t lpPorts

so  t hcv  s i t  t t nc l c t ' t r c ; t t h  t l l c  j o i r l t

bctnccn t \ \ 'o  c i lsc\ .

( )ncc t i rc  t l ' : rnrcs : t t 'c  l tssct t tb lc i l .

i r r s t r r l l  t h c rn  us  shou t r  be i t t r r .

When ossembling these MDF
bookcoses, I used some spe-
ciol fosteners cqlled Confirmot
screws. The stroight shonks
of these screws won't split
MDF like stondord topered
woodscrews. And o lorge
shoulder directly beneoth the
screw heod locks the shonk in
posilion, minimizing the pos-
sibility of boqrd foilure. For
3/a" moteriol, 7mm x 50mm
screws ore recommended.
The screws ore ovoiloble in

o kit ot www.McFeelvs.com
or by colling 800'443'7937 '
(Kir No. 7O5O-C5P-A)

Zmm x 50mm
Confirmot

(u )
NOTE: Ploce inner supports Support .
under ioint between coses 137a" MDF x 572" #E*:_ a.* Norrow Bose Front

(3/+" MDF x 5r/2" x 183/a"l

Wide Bose Front Box obovel
(32', MDF ̂  51y2', y9O3h'tl

NOTE: Assemble boses
with glue ond screws, then

instoll using the tips shown below

*D-r

fin I

Set  the  bose ogo ins t  the
wol l ,  ond check i i  for level.

Use shims to level i f  necessory.

Use o stroightedge to ol ign
the front foces of the bqse

units.  Use shims to ol ign i f  needed.

Once  the  boses  o re  t eve t
ond  the  f  r on t  f qces  o re

ol igned,  screw them to the wol l  s tuds.

l t . '  ,

\ \  \ \ ' \ \ . \ \  ( ) l L K  l l L \ (  I I \ l  \ ( ;  \ / l  \  l : . (  ( r \ l 55



Norrow
Bookcose install the

CASES
'With 

the base units firmly in place
against the wall, you can now begin
attaching the bookcases themselves
to these bases.

Align,Then Nail - But before
running any nails or screws, itt best
to set the first bookcase in place and
get it aligned just how you want it
on the base unit. In this instance, the
narrow case was the first to be
installed. Be sure to align the case
flush with the base where it meers
the wall, leaving a1/2' gap berween
the case and the wall.This gap allows
for any irregularities in the wall, and
Iater on, a trim strip will cover the
gap (see Box on page 57).

Then, drive finish nails through
the bottom ofthe bookcase and into
the front of the base unit (see Fig. 1).

Position the Cases - Next, set
a few more of the cases in place and
clamp them together, as shown in
Figure 2 below. In this instance, the
next fwo units are the door surround
and a wide case. This way, you can
adjust and align the front edges of
each case before fixing it in place.
Then, clamp them together to hold
them in position.

Secure the Cases - After
securing the bottom of the next
bookcase to the base unit with nails,
drill pilot holes, and drive wood-
screws through the side of one case
and into the side of the adjoining
case (Fig.2). Theret no need to go
overboard here - four or five screws
ought to do the trick. And don't
worry about the screw holes.They'll
be filled and sanded before painring
the cases.

Attach to 
'Wall - Once the

cases are attached to one another,
the last step in securing the book-
cases is to attach them to the wall.
This is accomplished by drilling pilot
holes and then driving woodscrews
through the mounting cleat on each
case and into the waLL (Fig. j).Be

sure to hit the wall studs to ensure a
solid installation.

E I ine rrrsr sreg In InsTornq rne DooKcoses rs
I I .^ -r '-- i-I '--  r  re u'v.  rrrs rrrstcosewith i ts bose unitond
otioch it by driving ll/2" finish noils through the
bottom of the bookcose ond into the front of the bose
unit. Notice thoi o 3/a" "lip" of the bose unit extends
beyond the bookcose /see Detoil, nghf/. This is to
occept the side of the door surround.

Cose
Sides

#8 x lt/t"
Fh Wood-

screw

-) nir€r orrgiirng ono cromprng rwo ItJ Frnorry, onocn eocn oooKcose ro
q1 moie c,Jses, iqsien inem To eocn IaI Tne wor oy orrvrng woooscrews
other byscrewing through the side of one through the mounting cleoi ond into the
cose ond into the odloining cose. woll studs behind it. Shim if necessory.
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tie it together with
SOLID.WOOD TRIM
A few final trim pieces are what
transform the bookcases into a great-
looking project. Fint, a built-up base-
board lends a nice look to the bottom
of the case (Figs. 1 & 2).Then,top
trim and crown molding are a Per-
fect finish on top (Frg, 3).And finally,
trim strips cover the joint between
each case, giving the bookcases a
solid, thick appearance (Fig. 4.

For more tips on installing crown
molding, see page 60.And to finish
the cases offwith a perGct paintjob,
see page 22.

3ra The first trim oiece is o
I I . '-... i i^  ̂ ' . .r^'-  r  o  -wrqe 

" r r 'bose 
(V) ,

which is mitered ot the corners
ond noiled to the bose.

f I Next, I noiled bose'
-1 boord (W) thot motched
the room's trim (5" wide, with o
beoded profile) to fie sub-bose.

3l iffiif i: :"':i,i'Jl f,l),"nll' rii"' fil'i i'l:;
instoll crown molding obove the ore centered on the sides
bookcose (see poge 60). between eoch poir of coses.

q  -  
P Z t r x l r

l u t  x86 "1

Ihe trim slrips ct eoch end of fiese
bookcoses moy nol resl squore
ond fush with the wqll. Ihis will
rcquirc you b scribe ond cut to ftt

One woy to moke scribing
eosier is to bock-bevel the edge
of the trim strip hot odioins the
woflot t0" fsee Art, righrl.lhis
woy, you'll hove o lot less mob'
riol to cut thrcugh when pu hcre
b scribe ond cul it loter on.

To scribe the trim slrip, first set
it plumb with the woll. Then hold
o pencil ogoinst the woll, ond run
it ofong the ship (see Phorol.

A Beveling the edge of the
trim strip ogoinsl the woll
mokes it eosy fn get o tght fit.

ATo scribe the trim strip to the woll,
hold it plumb ond run o pencil olong
it. Then cut or sond to the line.
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OPTIONS

tryiE1.M

r
l-r

rrr

WTNDOW
For wall- to-wall  bookshelves thar
"wrap" around a window, you would
design them similar to the book-
cases shown in the art icle. But in
this instance, the door surround
instead becomes a window sur-
round. Here, ;'ou simply adjust the
width of the surround to be wider
than the width of the window itself.
Also note that baseboard is installed
underneath the window to carry
this design elemenr to the other side
of the surround.

Moke window surround ..
wider thon window

,.- 
- lnsioll boseboord below

J window surround

INSIDE CORNER
To turn an inside corner with these built-in bookcases,
you simply end the row of bookcases 111l4" (the depth
of one bookcase) from the wall.This way, you can build
and install the next case on the adjoining wall right
next to the other bookcase.There are rvvo considera[ons
here, though. First, a support cleat screwed in place at
the junction of the two cases adds stabiliry. Second, a
corner trim strip is nailed in place between the two
cases to hide any gaps and create 1/4tt "reveals" in the
corner (see Corner Detail, below). ,".11

."1

tl

" l l

, i
w . t j n r n e x c H

1Vz" xlVz"
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-l

I Turn
l. COfll€f

with top
him ond
crown

molding

- Doubled-
€ UpCose

Sides

Turn
corner

--with sub-

/t bose ond
boseboord

MTDWALT
Ifyoud like your bookcases to stop

in the middle of a wall rather than

span its entire width, that's easy to

do. Here, just screw one extra case

side to the exposed side of the book-

case, and cover the two pieces with

another case trim strip (see Detail,leJt).

This heips reinforce the thick, sturdy

look of the bookcase sides.You'll also

need to make your base unit 3/+"

longer to accommodate this extra

case side. And along these lines, the

sub-base. baseboard, top tr im srr ip,

and crown molding all need to "turn

the corner" in order to cover the

exposed end ofthe case. tM

\

Cose
Trim
Strip

/

P o r t O t y T W I M o t r e r i o l  P o r l o t y T w t M o t e r i o l

Wide Coses o Sunound Shelf I 3/lu 101/tu 33V2" MDF

A (ose Sides 6 3/1" I  l u 85Y2' MDF R 5hdf tdqins 2 3/4t' lth" 33V2" Poplor

B (ose loos & Bolloms 6 3/t' I  l " 30" MDF Bose Units

c Mounlinq 0eoh 3 3/1, 2u 28V2" MDI 5 Wide Bose Fronl/Bock2 3l,tl sth 9@/r" MDF

D Bock Poneh 3 Vr' 30" 87" Birth Plywood T Norrow Bose tronl/Bod2 3/t" 5Y2" 183/a" MDF

E Shelves l 8 3/tu I 07a" 283/s" MDF U Supporls 6 3/4" 5W' f/t" MDI

F Shelf Edgins 36 3/q' lVz" 283/s" Poplor Trim Pieces

Norrow Cose V 5ub-Bose I 3/t" 6u t2' Poplor

G (ose Sides 2 3/1" 1 l 8SVzu MDF w Eoseboord I 5/-r 5t' 12' Poplor

H (ose loo & Botfom 2 3/t" I  l u l g " MDF X Top lrim I 3/tu lY2" l2' Poplor

Mounling (leol I 3/t" 2u l6Yz' MDI Y (ose Trim Skips 6 3/t' l " 86u Poplor

J Bock Ponel 1/r" I8u 87u Birch Plywood z Door Trim Slrips 2 Y2n thu 75" Poplor

K Shelves 6 3/t" l0Y4' 163/s" MDF .l2ol s/8" Shelf Stondords (72" long) '
. ( l )  Zmm x  50mm Conf i rmot  Screw K i t '
.i2o) #8 ̂  1t/a" Fh Woodscrews
.igoi +a x2Vz" Fh Woodscrews
.l)001 1V2" Finish Noils

. ll em # 2209 6 o t qyty.-&-o-qkl er co m
-- ltem #7050'CSP-A ot rvyry.McF-eelys.eam

t Shelf tdging t 2 3/tu l th 163/s" Poplor

Door Surround
M Surround 5ides 2 3/1" I  l u 86Y4' MDF

N Surround Top I 3/t" I  l " 35" MDF

o Sunound (leol l 3/4t' 2u 33Y2" MDI

P Bork Ponel I l/t" 1lVau 35" Birch Plywood
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MATERIALS & HARDWARE
Part PartQty QtyT TW WL LMaterial Material

A
B
C
D

F

G
H

I
J
K

M
N
O
P

Q
R

S
T
U

V
W
X
Y

E

Wide Cases

Narrow Case

Door Surround

Base Units

Trim Pieces

6
6
3

2
2
1

2

2

6

2

1

6

1
1

6
12

1
1

1
#/4"

#/4"

#/4"

#/4"

#/4"

%/8"

#/4"

#/4"#/4"

#/4"

#/4"

#/4"

#/4"

#/4"

#/4"

#/4"

11"

11"

85!/2"

30"

85 "!/2

18"

35"

16!/2"

33!/2"

33!/2"

90#/4"

12'

12'
1!/2"

86"

18#/4"

28!/2"2"

1"

6"

12'
5"

5!/2"

11"

2"

11"

11"

2"

10!/4"

1!/2"Case Sides

Case Tops & Bottoms

Mounting Cleats

Case Sides

Case Top & Bottom

Mounting Cleat

Shelves

Shelf Edging

Surround Sides

Surround Top

Shelf Edging

Surround Shelf

Wide Base Front/Back

Narrow Base Front/Back

Door Trim Strips

Supports

Sub-Base

Baseboard
Top Trim

Case Trim Strips

MDF

Poplar

Poplar

*Item #22096 at
** Item #7050-CSP-A at

www.Rockler.com
www.McFeelys.com

(20) " Shelf Standards (72" long) *%/8
(1) 7mm x 50mm Confirmat Screw Kit **
(20) #8 x 1 Fh Woodscrews
(30) #8 x 2 " Fh Woodscrews
(200) 1 Finish Nails

!/4"
!/2

!/2"

WorkbenchMagazine.com

Interactive
Materials List

Cutting Diagram

Extras
NLINE

Extras

MDF

MDF

MDF

MDF

Poplar

MDF

MDF

MDF

MDF

MDF

MDF

Poplar

1 !/4" 35"11!/4"Back Panel Birch Plywood

MDF

MDF

MDF

Poplar
Poplar

18
36

#/4"

#/4"

10!/4"

1!/2"

Shelves

Shelf Edging Poplar
MDF28#/8"

28#/8"

#/4" 10!/4" 16#/8"

#/4" 1!/2" 16#/8"

3Back Panels Birch Plywood!/4" 87"30"

L

1Back Panel Birch Plywood!/4" 87"18"

2 #/4" 86 "!/411"

Z

Surround Cleat

33!/2"

5!/2"

5!/2" 9#/4"

2 !/2" !/2" 75" Poplar

#/4"
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CUTTING DIAGRAM

A

A

A

A

A

A

G

G

CC C

IO

#/4" x 49" x 97" MDF

#/4" x 49" x 97" MDF
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CUTTING DIAGRAM

E E E

E E E

B

B

B

B

B

B

#/4" x 49" x 97" MDF

E E E

E E E

E E E

E E E

UUUUUU

#/4" x 49" x 97" MDF



Copyright 2004, August Home Publishing Company.
All Rights Reserved.

Page 4 of 7

®

Issue 286     Volume 60      Number 6 November/December 2004

BUILT-IN BOOKCASES

CUTTING DIAGRAM

KKKKK

M

M

S

S

G

G

H HK

N

Q

T T

#/4" x 49" x 97" MDF
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Copyright 2004, August Home Publishing Company.
All Rights Reserved.

®

Issue 286     Volume 60      Number 6 November/December 2004

BUILT-IN BOOKCASES

CUTTING DIAGRAM

D

D

Page 5 of 7

!/4" x 48" x 96" Birch Plywood

!/4" x 48" x 96" Birch Plywood



Copyright 2004, August Home Publishing Company.
All Rights Reserved.

Page 6 of 7

®

Issue 286     Volume 60      Number 6 November/December 2004

BUILT-IN BOOKCASES

CUTTING DIAGRAM

J

P

D

!/4" x 48" x 96" Birch Plywood
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CUTTING DIAGRAM

#/4
!/4

" x 7
" x 144" Poplar

#/4
!/2

" x 7
" x 144" Poplar

Y
Y
Y
Y
Y
Y

#/4 !/4" x 7 " x 96" Poplar

#/4 !/4" x 7 " x 96" Poplar

#/4 !/4" x 7 " x 96" Poplar

#/4 !/4" x 7 " x 96" Poplar

#/4 !/4" x 7 " x 96" Poplar

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F F F
F F F
F F F
F F F

Z (planed to " thickness)!/2

L
L
L

L
L
L

L
L
L

L
L
L

R R

Z (planed to " thickness)!/2

VWX

(planed to
" thickness)

%/8
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MOLDING'p'f'oitlce n f
j

A Crown molding is incl ined between the
cei l ing ond wol l  ot  whot 's col led i ts

"spr ing ongle." This ongle comes
into 

.ploy, ihroughout the
nstollotion process.

< Regordless
of width or

wood species,
crown molding

often hos on
ogee profile
neor the top
edge ond o
cove ot the

bottom,

Which Side Is Up? -All crown
molding has a decorative profi le
milled into the face of the molding.
At first, it may not be obvious which
side faces up toward the ceiling.An
easy way to determine this is to look
at the end of the molding (Photo,
Ieft).Typ|cally, an ogee profile (a
double curve in the shape of an
elongated'S') is closest to the cefing,
while the smaller profi le (often a
cove) is at the bottom.

Size - In addition to a variery
of profiles, crown molding also has
a wide range of sizes. The most
common width (35,/s") is readily
available at most home centers. At
some lumberyards and millwork
shops, 4112", 51 /4" , 6s/gu , and even
wider moldings are available.

When selecting crown molding,
the idea is to make it proportional to
the size and height of the room. For
example, 3s/s" or 4112" molding is

Here's everything you
fitting crown molding - *hethir rb tiimming
out o room or the bookcoses shown on poge 50.

s any seasoned carpenter
will tell you, installing
crown molding is any-
thing but a routine task.

Unlike most moldings, which are
attached flat to the wall, crown
molding rests at an angle between
the ceil ing and waIl. Because it
"leans" at an angle, working with
crown molding requires cucing com-
pound angles, which can be a tricky
operation. To complicate matters
even more, walls and ceilings are
seldom flat, square, and plumb.

In spite of these obstacles, it ls pos-
sible to get great result when rnstalling
crown molding. Like most carpenrry
jobs, it just takes a litde know-how.

Crown lloldlng Glose.Up
If you haven't purchased crown
molding before, itt worth taking a
few minutes to familiarize yourself
with some of the basics.

w o R K B E N c H  !  D E c E M B E R  2 0 0 4



appropriate for an average-sized
room (about 150-200 square feet)
with an eight-foot ceiling. But you d
want to use wider molding in a large
room with a higher ceiling.

Spring Angle - Regardless of
its width, crown molding is milled
so it sits against the wall and ceiling
ofthe room along two narrow edges
or "flats" (Inset lllustration, page 60).
With these flats fitting tightly against
those sufaces, the molding is tilted at
an angle called its sping angle.You'll'
need to take this angle into account
when cutting crown molding and
when making the backen that fit into
the opening behind the molding
(more on that later).

Plannlng tfre fob
As with any job, some careful plan-
ning up front will go a long way
toward preventing problems from
cropping up later.

Locate Wall Studs & Joists -

For starters, I mark the locations of
the wall studs and ceilingjoists with
blue (or purple) Painter's tape.This
rype oftape isnt as sticky as regular
masking tape, so it can be easily
removed without damaging the
paint once you've finished the job.

Layout Lines -The next step is
to mark lines on the tape indicating
the location of the bottom edge of
the crown molding.These lines will

make it easy to position the molding
during installation.

To determine the location of the
lines,you'll need to know the"height"
of the crown molding once it's
installed.An easy way to do that is to
use a ftaming square and a scrap piece
of molding (Photo, ight).Just measure
the distance from the corner of the
square to the bottom edge of the
molding.Then, cut a block to match
that distance, and use it as a gauge
when marking the layout lines @ig. 1).

Backers -There's one situation
you'll run up against that needs spe-
cial attention.If the ceilingjoists run
parallel to a wall, there wont be any-
thing to nail the top of the molding
to along the wall. Installing short
backers (about 12" long) will provide
a solid mounting suface.

Backers are triangular lengths of
2x stock that fit into the opening
behind the molding. Here again, use
a framing square and scrap molding
to determine the size ofthe opening
(Photo, aboue).Keep in mind that you
don't want the backers to fit tightly
against the molding. Leaving a 1/4"

gap provides clearance that allows
you to adjust the fit of the molding.
Once you determine the correct
size. tilt the table saw blade to match
the spring angle, and rip a 12"-long
bevel in a2x4 (Fig.2). Stop the saw,
then crosscut the backer to length.

Insrlled
height

of crown
molding

< Use o froming squore
to estoblish the heighf

of the molding, its
spring ongle, ond
r size of bocker

(l/a" less thon
the triongulor

opening).

<A block thot
motches the
instolled height
of the crown
molding mokes
o hondy gouge
when loying
out the locoiion
of the bottom
edge of the
molding.

<To moke o
bocker,tilt the
blode to motch
the molding's
spring ongle.
Moke o  I2 " -
long bevel rip
in o 2x4, lurn
off sow, then
cut the bocker

Using the right tools br the lob is holf the
bottle when inshlling crown molding.

For slorbrs, q mitrer sow with o good
quolity crosscut blode will ensure fosl,
occurole, gloss-smooth cuts. (For this iob,
I used o Freud I2" Ulfimob Cutoff Blode
with 96 t€eth.l

Io creote o coped ioint on the inside
comers, you'll need to round up o coping
ssw - wifi q new blode - qnd o holf-
round file. A block plone will help to
refine the miter ioints on the outside cor-
ners of the crovnr molding. Finolly, on oir
noiler simpliftes insbllotion considercbly.

W W W .  W O R K B E N C H M A G A Z I N E . C O M

Mibr Sow
Crosscut Blqde

Pneumolic Finish Noiler
with l7z" |o 2u

finish noils Shop.mode iig for
culfing crown molding

Holf-Round
Files

to length.

Mibr Sqw

(se page 36J



tips & tricks for
CUTTING CROWN
One of the easiest ways to cut crown rnolding is to
position it at its sprilg angle on the nriter saw.That is, with
the workpiece tilted so it duplicates rhe angle of the
molding between the cei l ing and the wall .

The best way to do that is to use a jig that holds the
nrolding at the correct angle and keeps it from slipping
during the cut. This can be a manufacured jig (Photo,
left),oryou can knock out your own shop-r'nade version,
as shown on page 36.

Upside p6q7n - Either way, you'll need to place
the molding in the jig so ir's upside douu,In other words,
the top edge of the molding rests on rhe base of the jig,

and the bottom edge sits against the Gnce. (Think of the
base as the ceiling of the room and the fence as the wall.)

And Backward - Since rhe r.r-rolding ges sawn upside
down, it nrust also be piaced in the jig backtuards.The
Miter Saut Setup Box below demonstrates this concept
for cutting both inside and outside corners.

tEFT INSIDE
CORNER

Roiote sow 45' right,
ploce molding on right
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lTo moke on inside corner ioint ,  you f i rst
need to "reveol" the profile of the

molding by cutting o 45' miter.
Note thot the moldino is

upside down ond tilted
ot its spring ongle. To
prevent i t  f rom sl ip-
ping, I  use o i ig mon-
ufoctured by Bench Dog.
Source: 80A7868902
or visit BenchDog.com

RIGHT INSIDE
CORNER

NOTE: Ploce crown
molding upside

down for oll cuts

Rotote sow 45" left,
ploce molding on left

Rolote sow 45' left,
ploce molding on right

RIOHT OUTSIDE
CORNER

Rofqte sow 45' right,
ploce molding on left

crown molding Crown Molding
upside down in i ig er__ __-

, 0 \
i i i

O''--
:'a\

$n'
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Coplng lnglde Gornerg
More often than not, you'll be cut-
ting an inside corner joint when
working with crown molding. For

an inside corner, I use a coped joint.

With this type ofjoint, one molding
is butted into the corner (see Photo
on page 64).The adjoining piece is
cut, or coped, to fit against it.

Before coping the joint, you'll
need a "map" of the decorative profile
of the crown molding to use as a
guide while making the cut. That
map is easy to come bY.You simPlY
position the molding on the jig for
either a left- or right-inside corner,
and then cut a 45o miter on the end
of the molding (see Photo onpage 52).
The freshly cut edge prcvides a visual
reference that you can follow as you
make the cope cuts,

Note: It's a good idea to make
the miter cut on an exffa-long Piece

of molding (about 6" longer than
needed should be fine).That way, if
you make a mistake while coping,
there will still be enough material to
rrim the end and try aepin.

Copittg SarrTechnique - Once
the miter cut is made, it's time to
cope the molding to fit against the
adjoining piece (see Figures 1 through
4 belua).The whole idea here is to
backcut the end ofthe molding,fol-
lowing the contour of the profile as
closely as possible, and leaving a
slighdy "thick" edge (Phon, ight).

For a chip-free cut,you'll want to
mount the blade so the teeth point

utay frorn the handle of the saw. It

also helps to make relief cuts, which
allow the waste blocks to fall free
(Figures 1 and j). Finally, no matter
how careftlly you cut, you'll probably
still need to file the end of the
molding for a perfect fit (Fig, 4).

A When moking o cope cut, tilt the sow to moke
o bockcut, then follow fhe contour of the profile
os closely os possible, leoving o slighdy "thick" edge.

CHECKING THE FIT
To check the ftt, hold the coped cnd
ogoinst o scrop piece of molding.
Smoll gops like those shown in the
lJWr Hrreia orc eosily rcmedied utilh
o hofFround file (see Fb. 4 ot ldtJ,
Check pur urork freqrantly to ahhre
o tight'fttting ioint (lnw Plrrcrlril.

AThe first step is to moke o relief cui from
the bock of the molding to the tronsition
line between ihe two decorotive profiles.

Awith the coping sow held ot o steep
ongle, moke o bockcut olong the cove
profile, stopping ot the relief cut.

AStorting from the bock of the molding,
moke o second relief cut up to the tron-
sition line where the ogee profile begins.

V , / W W . ' q / O  R K B E  N  C H  M A G A Z  I  N E .  C  O M

AAfter completing the cope cuts (Moin
Photo, obove), use o holf-round file to
refine the fit, working iust up lo the edge.

63



Bocker

1-

Coped End
Spocer oligns with

loyout line

NOTE: For clority
bocker is not shown

NOTE: All uncoped ends
ore bockcut ot o slight
ongle fsee Poge 65)

the crowning touch
INSTALTMOLDING
Once you ve mastered the techniques for making a coped
joint, installing crown molding in a room with four inside
corners isnt dificult. (l'll get to outside corners later.) Srill,
there are several things to consider.

Go Long - Take the length of the molding, for
instance (measured from long tip ofthe coped end to long
tip of the uncoped end).As a rule, cur the molding r,/s"

longer than the distance fror.n one wall to the nrolding
on the opposite wall.This extra lengrh will allow you to
"spring" the molding into place for a tight fit.

Backcut Uncoped End - Of course, when trim-
ming the molding to length, you'll be working on the
uncoped end.At first, it mighr seer.n like you'd want ro
cut this end square. But by backcutting the end slightly,
you'il avoid any problems that may arise from square-
cut ends (see Sidebar on page 65).

"Pin" the Middle -Another thing to keep in mind
is how the molding gets atrached. It'.s fastened with finish
nails driven through the top and bottom edges into the
ceilingjoist (or backer) and the wall sruds (refer to Illustratittrr
on page 60).When installing the nails, it's best to "pin" the
molding in the middle first.This leaves both ends free so
you can twist the molding slightly and adjust the fit of the
joint as needed.

A Double-Cope Dilemma -When insralling crown
molding, many carpenters start with the longest wall in
the roorn and square-cut both ends to fit that wall.The
rwo adjoining pieces of molding are then coped on one
end and square-cut on the other. This means the last
piece of molding has to be coped on botir ends.

Now, coping one end of the molding isnt difficult.And
neither is coping the second end for that matter. But

AOne of the secrets to tight-fitting ioints is to use
o scrop piece of crown molding os o temporory
spocer kight). The spocer registers the coped
end of the first molding flefi/. Once the spocer
is removed,it forms o recess into which you slip
the uncoped end of the odioining molding.

MOTDING
INSTATTATION

Unc6ped
End

STEP 2
Cope the end of this

molding b fit ogoinst the
spoccr, cul lhe piece b length,
lhcn noil the molding in ploce

STEP 3

STEP I
Tock o short scrop of

crown molding inb lhe corner os
o bmpor€ry spocer

Rcpcot fie process for this
molding, $en instoll -
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skill
Buildel

keep in mind that while you're
making that second coped cut, you
have to trim the molding to final
length at the same time.That com-
plicates things considerably.

UseA Single-Cope Method -

One solution is to use a method that
involves coping onTy one end ofeach
molding.This coped end fits against
a spacer made from a scrap piece of
crown molding that's temporarily
tacked in place (see Photo on page 64).
The other (uncoped) end simply gets
backcut as I explained before. For
subsequent pieces, the process is the
same - coping one end, then back-
cutting the uncoped end (see
Illustrations on page 54).

After working your way around
the room, carefirlly remove the spacer.
Then fit the uncoped end ofthe final
piece into the recess that was formed
by the spacer.The rwo pieces should
fit together like a nut in a shell. If
not,just give one piece or the other
a slight rwist unril they fit just right,
then nail them in place.

9plices for long Rung
Ideally, every piece of molding
would be long enough to span the
length of the wall. In practice, you'll

sometimes have to splice two (or

more) pieces of molding together
to make a single long molding.

In a splice joint, a miter cut is
made in each molding so the two
pieces overlap.To accomplish that, it
requires two types of cuts: an inside-
corner cut on one piece and an out-
side-corner cut on the other. Here
again, both cuts are made with the
molding placed upside down in the
miter saw jig and the saw set to 45o.

Splice joints wont always fit per-
fectly because of slight variations
in the wall or the moldings. But
paying attention to how the pieces
overlap will help conceal the dif-
ferences. In general, ifyou enter the
room and the splice is on the left,
use a left-over-right splice joint

(Splice Detail). If itt on the right,
use a right-over-left joint.

Glue First, Then Install - To
keep thejoint properly aligned, glue
the splice together before installing
the molding. Since the glue surface
is fairly small, I use a short length of
backer to strengthen the joint

(Photo, aboue).Even with the backer
glued on, though, the molding is
still fairly fragile until it's installed,
so handle it carefully.

A A short length of
bocker odds rigidity
when gluing o splice
ioint together. Coreful
ottenlion to the groin
mokes for o virtuolly
seomless ioinl (right).

Typicolly, the drywoll compound used b
finish q woll produces o slightly rounded
corner. As o resuh, the upper corner of the
uncoped (squore) end on o piece of crown
molding often digs inb fie corner, dom-
oging the drywoll.

Io provide cleorunce in lhe corner; I moke
o l0' bockcut on the uncoped end (Fig. l).
Sbrt oboui l/2" in from the end, ond leove
the bottom edge of the molding intrqct. Of
course, this creotes o gop when you instoll
the molding (Fig. 2J, but thq/s covered by
the coped end of the odloining piece.
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r locqte Upper Corner
To locote the upper outside corner
of two odiolning moldings, mork
olong the top edge of eoch
piece, forming intersecting lines.

r Estoblish Miter Angle
To estoblish the miter ongle, mork
the bottom edge of eoch molding
where it meets the woll, ond the top
where it oligns with the crosshoir.

get perfect-fitting
OUTSIDE CORNERS
Itt rare that an outside corner in a room is perfectly square.
So in order to get a tight-fittingjoint on an ouside corner,
the crown molding must be cut to match the actual angle
of the corner. So how do you determine that angle?

Locate Upper Outside Corner - The first step
is to locate a poinr on the ceiling where the upper out-
side corners of the two mating pieces will come together
(Photo,left).To do that,you'll need to lay out rvvo inrer-
secting lines on the ceiling, as shown in Figure 1.

Establish MiterAngle -The nexr srep is to estab-
Iish the actual mirer angle for each piece ofmolding.As
you can see in Figure 2, it's defined by marking the top
and bottom edges on each molding.

Miter Moldings -At this point,you're ready to mirer
the ends of the moldings.fu before, place each molding
upside down and backward.Then rotate the saw 45o to
either the right or left (Miter Saw Setup, page 62).

So why go to the trouble of marking the actual
miter angle on the molding and then setting the miter
saw to 45o? Because it allows you to "sneak up" on
the actual angle.

As you can see inthe Sidebarbelow, the 45o miter cut,
which is made 1/4" to the wasre side of the layout lines,
is just a starting point (Fig. j).Ideally,when you',eye-
ball" the cut end, it should be parallel to the lines, but
chances are it wont be. If not, rotate the saw just a hair
in the proper direction and make a second cut - also
slightly wide of the marks (Fig. 4).

Now compare that cut edge to the layout lines,
checking that itt parallel. Ifnot, rry again. Ifit is parallel,
make the final cut,"saving" the pencil line (Fig. 5).'E

AWith the mifer sow rototed to 45'
(right or left) moke o cut obout l/4"
to the woste side of the loyout lines.

AAdiust the sow ongle to moke o cut
porollel to the two morks. Cut to the
woste side. Reodiust sow if needed.

A Now moke the finol cut, leoving
the pencil l ines intoct. Use o block
plone for finol fitting (lnset PhotQ.

w o R K B E N c H  t r  D E c E M B E n  2 0 0 4
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there's no guarantee you'll get this same effect. But I know l,'
you'll be fascinated by the tapering technique (see page 6S).

Another interesting challenge is making the "windows" dut . ',

disperse the scent of the potpourri. Rather than spend trouniiiiii

T

t's no secret - I'm a sucker

for the ray-fleck figure ofquartersawn

white oak (the light-colored wavy figure
that cuts across the straight grain).This potpourri

box is a perfect showcase for such figured wood.With this
particular oak, however, I got an added bonus - dark-
colored mineral streaks that resemble a flickering flame.

Surprisingly, these streaks were revealed in the process of
making the tapered sides.That involves gluing up a box with
thick, beefy sides and then using a band saw to slice a wedge-
shaped section offeach face. Now mineral streaks are rare, so

---'-r,,r ' i

chiseling these openings - a formidable task in white oak Jl#

I used a simple trick that only took a few rninutes k)age
Then theret the lid. It appears to be ebonized, or stai

black, a process that usually involves mixing a specid dye.

though, I used spray paint and a paper towel to achieve

same result - and still let the fizured wood show

W W \ 9 .  ! g O  I I K B  E  N  C  H M A G A Z I N E .  C O M



To loy out the topers, mqrk lines l/a"
in from the opening ot the top of the
box. Connect the ends of the l ines with
the bottom corners of the box (tnset).
Then slice o wedge-shoped section off
eoch side to creote the tooers.

TAPERED SIDES
As thc slvinq 9ocs, l pictr-rre is tvorth :r thouslnc-l ."vords.

So vorr nt ight rvlnt to cl ip t l ' re Plt t t t t t  t t t  left  to sl-rorv
vour flienc'ls u'hcn thcv ask hovi' volr nr:rclc tl-re t:rperecl
siclcs of this potporlrr i  box. Of course, f l rst of rr l l  vou' l l
I rec'cl  to n:rkc :r box.Ancl th:rt  strr. ts rvi th the sicles.

Three-Picce Sides - E:rch srcle (A) rs rrracle r"rp of
three picces oi 1"-tl.rick stock lSir/r,,4.s.scli1,/1,/. Usinu thr-cc
picccs likc this ntakes it eusv to firrrn thc sclLriu-c openrlq:;
in t l -rc sicL's.Tir clo t lrat,  cnt notchcs ir  c:rch centcr sccti trn
([:i.q. l, pa.qt 69).Thcn sllrc tl]c sirles toqetlrcr- to tirrnr
iclcnticr l  r>penirrgs thut : l rc :r i igrcd u, i th c.:rch other.

Thc ncrt stcp is to cuf a sh:rllor,v clrrclo in cach siclc to
hokl :r hrrrclu,oocl scrccn support (13) (.rcr, ,f ;rq. 2). Thesc
suppolts u'ill bc rrritcrccl to lcnsth :rnd slucd irr ;rhcc ,lfitr

v()u cr.lt thc nriter"joints usccl to :rsscnrblc the siclcs.
MitcrJoints - T]rc nri tcr joints ;rrc sinrplc

to nr:rkc.Just r ip rr bevcl on botl t  cclges of c:rch
siclc / | iq ' .  . l l .TIrcrr l :ry otrt  :rncl cur thc clecomtivc
:rrc in thc bottorn of crrch sidc (/ i ig. 4).

Asscnrblc Sidcs - Nor.v vouj-c r-c:rcly to gluc
:rnrl  clrrrrrp-r thc siclcs togcthcr. l 'hc t t1-rs sitotvn in
1i-grrn'-r' ,i utd 6.rill cnsurc:t trcrr.rble-tl-cc eluc up.

Timc forThpcrs - ()nce t lrc qltrc drics, ir ls
just u nr:rf tcr of l :ryine out t l tc tupcrs uncl cutt inq
thc box to slt:r;rc on thc bru)d sun' (I*oro.s, /1/i). S.urd
tlrc rctrqh srrr'[rccs srrrooth tvtth l st:rtionlu"v bclt
srutr lcr.  <rr r-rsc u portublc bclt  srrnclcr (sct p,tqt . l l ) .

NOTE: Sides ore
topered ofter

ossemDty
r/t"

lid Assembly
(see poge 70J

Potpourri
Screen

lpoge 7I)

@
Side

( l " x 5 " 1 7 " 1

(q.r--
Screen Support

7u

t.

l3h -

l/a" x3/t" x3lt"l
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I I n:ilJ5';vr:1u{ tn:ff[l!:
in the center section of eoch side ossembly. A stop
block ensures thot the notches will olign.

DI After edge-gluing the three pieces thot
-4 form eoch side, cut o shol low dodo in
the inside foce. This dodo occepts the hordwood
supports thot hold the potpourri screen.

3l Hi[ 'j:ffii, T:t#,'in: n'i 7'IYiL'?Jil":i#';,t *1lT r:
ioints. To ovoid kopping the woste piece,- position woste side of the line. Then sond the edge smoofi

i h e r i p f e n c e s o t h e b l o l e i s t i l t e d  o w o y f i o m i t .  u s i n g o d r u m s o n d e r c h u c k e d i n t h e d r i l l  p r e s s .

I r{ To ossemble the box, stort by gluing in
E ) the mitered screen supports. Stick tope to
the sides os shown to help olign the tips of the
miters. Then brush glue on the beveled edges.

W \ v W .  W O R K B E N C H M A G A Z I N E .  C O M

rcl After "folding" the sides of the box together,
lrl use shop-mode corner blocks (page 34)
ond bond clomps to distribute pressure evenly ond
to prevent the miters from shifting out of olignment.
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LID ASSEMBIY a fanry lid finished
WITH FLAIR
It's the details that make this potpourri box stand out.
Details like the fancy"ebonized"lid I menrioned earlier.
Less obvious, but equally important, are the beveled edges
of the lid that complement the tapered sides of the box.

As you can see in d:.e Lid Assembly lllustration, the Ed
is composed of several layers of material.The main part
of the lid is a mitered frame (C) made of hardwood,
which is rabbeted to receive a 1,/4" plywood insert p).
A plywood lid bottom (E) glued to the inserr lets the lid
fit into the opening in the top of the box. And a hard-
wood cap provides the crowning touch.

Okay, I know it's a fincy lid. But whatt the big deal
with all these layers? Why not just make a solid-wood
frame and panel lid? The short answer is wood "moves."
When the wood expands and contracts with changes in
weather, it could affect the fit of the lid.Worse yet, the
miter joints could open up, creating an ugly gap. Because
plywood is more stable, it prevents that from happening.

Mitered p1ilns - The frame for the lid comes first.
It's made of l/2"-thick pieces of hardwood, which are
assembled with miterjoints.These frame pieces are quite

I | ::,ffit :kJ:?il;,.':":l,3l J)ffi::;rli:r,l:H#i:g fl lL"::l:iJrHLn: ;:
of on extrolong blonk. to length. A stop block ensures occurory. robbet ond press ln th"e plywood insert,

]l[:i q?$ifffi:i?lj):l[t a1 fj"*'5;:ffi:ilI l*". :l 16l il].f::#;) :'".""h$:;
it .Thenbeve lo l l fouredgesof thehome.  the f romeond inser t .ThJng lue i ton .  t  * f "Vrou t thechomferonthecop.

Lid Botiom
l/a" ply, x2r5/r6"

45" chombr
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short, so it's best to work with an extra-long blank

for safety. First, rabbet the edge ofthe blank to

hold the plywood insert (Fig. 1,page 70).Then miter

the frame pieces to length, as shown in Figure 2.

Assembly - A-fter checking the fit of the miter
joints, go ahead and glue the frame together. I used tape

to "clamp" the miter joints (Fig. 3). Since the miters are

primarily end grain, they dont form a particularly strong
joint - not yet at least. But gluing in the plywood insert

strengthens the entire unit.
With the lid partially assembled, a few passes on the

table saw are all that's needed to bevel the edges ofthe

frame (Fig. 4).Then center and glue the lid bottom onto

the plywood insert (Frg. 5). Finally, cut a cap (F) from
1,/zu-thick hardwood, charnfer the edges (Fig. 5),and $te
it into the recess on top of the lid.

"Ebonizing" the Lid -At this point, I decided to

experiment a bit by applyrng an "ebonized" finish to the

lid. Typically, this calls for applying a black aniline dye

stain, but here's a simple shortcut that produces a similar

effect. Just spray on a couple light coats of a semi-flat

black paint, burnishing the dried paint berween coats
(Photo, aboue).I used Krylon No. 1613 spray paint'

Potpourri Screen
The only thing left to complete this project is to add a

screen to hold the potpourri. It's a metal screen glued to

a plywood backer (G) that rests on the wood supports in

the box. Holes drilled in the backer allow air to circulate

and disperse the scent ofthe potpourri. U

I When
the point
dries, use o

PoPer towel to
burnish the l id,
bringing out o sotin
sheen ond highl ight ing
the figure of the wood.

ht- ht tnsert

A As on option, the potpourri
box con be converted into o
night-light. Just moke o new 1/4"

plpvood bocker, drillo hole, ond
insert o 7-wotl lomp holder.
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fuetched COPPER-TOP BOX
where metal  meets wood----a th in p latr , :  of  ccppcr e lchr:c j  wi t i r  yorrr
favorite design is tf 're perfect coniplenrernt to thi: i  oak qift box

hen it comes to gift-giving this holiday
season, think outside the box. More
specif ical ly, think outside of rf t is box.
Although you can certainly fill the inside

of this box with wonderful items, it really is whatt on
the outside that will make this a cherished gift.

Most notable is the lid, which is adorned with an
etched copper plate. Etching copper is a simple tech-
nique, which we've detailed on page 77.You can find
the thin copper plates in any craft store. From there,you
need only choose the perfect partern for your gift recip-
ients.A few ofour favorites are on page 73,butyou can
certainly create your own easily enough.

Of course, a lid like this can't top just any old box. So
we used wide box joinrs as a decorative touch.The alter-
nating end grain and face grain of these joints create
the beautiful checkerboard partern rhat box joints are leg-
endary for. And you'll be glad to know that we have a
five-minute jig for the table saw that you can use to cut
these joints flawlessly time and again (see page 74).

Etched copper and box joints norwirhsranding, the
best thing about this box is that it's just ripe for per-
sonalization. By selecting a difFerent pattern or even a
different wood, you can truly personaiize this gift for
everyone on your list. Now that's thtnktng outside the
box. And after all, it's the thoughr that counts.

W O R K I } E N C H  N  D E C E M N C N  2 O O 4



Full-Size
PATTERNS
Use one of these full'size
potterns, or creote your own design.
Note: White oreos will be etched,
while brown oreos will remoin shiny.

73
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tusembly

Fronl
P/s" xlra'

Bose

BASIC BOX
This project starts out as a simple four-sided box.you
might think that the box joints complicate building it,
but that's just not so. In fact, all four sides of the box are
the same length, so you can start by cutting four iden-
tical pieces. Now mark two as fronts and backs (A), and
rwo as sides (B), as shown tn the Illustration atleft.

Notice that the front and back pieces have three
fingers and rwo notches.This means, of course, that the
sides have two fingers and three notches. put them
together, and you get a strong, interlocking box joint.

To produce tighrfining box joints, the width of the
fingers has to match the width of the notches exactly.
In addition, the fingers and notches have to be spaced
the same distance apart.

I know achieving both of these requirements might
sound like a prety tall order. Fortunately, a simple shop-
made jig attached to the miter gauge on a table saw
makes it easy (see Sidebar below).lt also makes sizing and
spacing of the fingers and notches automatic. lJsing this
jig, a 1/4" dado blade, and the technique explained on
page 75 produces boxjoints that fit like a glove.

Assembly - Once the joinery is complete, it's time
to assemble the box. To do that, brush glue into the
notches in all four pieces, tap them together with a
mallet, and check for square.'W'hen the glue dries, sand
the ends of the fingers flush to complete the box.

lA" xr/a" x2l

INDEX JIG

Ihis iig hos only nrc ports: q bnce qnd qn
index pin. Yet it/s still very occurofe.

Index Pin - The key b this occurocy is
fie index pin. lfls o t/t" xt/t" block used
b position the workpieces when cutting
lhe nokhes thot form the box ioints.

For fght ftiling loints, fie indor pin must
be the some slzeos ilrewidth of rhe rctches
(tA"l. ltolso hos to be locoted lA" from fie
dodo blode. And ofcourse, the dodo blqde
hos b be set up br o lft"-wide cut

Ihree.Step Selup - Setting up rhe iig
is o firce-sbp process. First, cuto nofth in
the fence (Fig. U ond glue in fie index
pin. flhere's nothing cdticolobout the loco-
fion of this notch.f Second, clomp fie funce
b fie miler gouge so the pin is l/a" owoy
fi,om the blode lFtg. A.Third, cut box pints
in two lest pieces fFrg. 4, check the fit,
ond then odiust fie locofion of the funce
if needed. Once the ioints fit iust right,
screw lhe fence b the miter gquge.
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how to make
BOX JOINTS
The box joint jig on page 74 assures

that the fingers and notches of the

box joints will all be the same size

and that they'll be spaced evenly. So

all  you need to do as you start is

make sure the dado blade is set to the

correct height. Because the fingers

on one piece extend al l  the waY

through the notches in the mating

piece, the height ofthe dado blade

must match the thickness of the

pieces (3/6" in my case).

Label the Pieces - Before you

start cutting,label the top edge ofall

four pieces. This will prevent any

confusion as you machine them.

Plus, it will simplify assembling the

pieces properly (reJer to Fig. Q.
Notch the Front/Back - The

first step is to cut the notches that

form the fingers in the front and

back pieces. Start by butt ing the

bottom edge of one of these Pieces
against the index pin on the j ig

(Fig. 1).Then,hold the piece firmly

Aux. Fence

Bofbm
Edge----

lndex Pin
--{t

Front/Bock

I, i  
Y

ffilzr"

u
ToP
Edge'/Di

lM ? Yo" dodo blode
I[h-set34" hish

against the fence, and cut the first

notch. Now set that notch over the

pin to reposition the workpiece, and

cut the second notch (Fig.2). Repeat

the process for the opposite end, as

well as the other front,/back piece.

Side Pieces - At this Point, the
joinery is complete on the front/back
pieces. But you'll still need one of

these pieces to correctly position the

box sides. To do that, butt the /op

edges ofthe rwo pieces together, as

shown in FS. -r. This way, the first

notch you cut in the side will be sure

to align with the corresponding
finger in the front or back Piece.

Once this is done, the machining
process for the sides is similar to that
of the front and back pieces. Butt
the first finger against the pin to posi-

tion the side for cutting the second
notch (Fig. 4).Then fit the second
notch over the pin to cut the last
notch (Frg 5). Repeat for the other
end, as well as the second box side.

AAfter cutting the
notches in o box
front (or bock), use it
to position the side.
Note how the notch
cut lost shoddles the
index pin ond the
top edges ore butted
tightly together.

lndex
Pin

\

Front/Bock
.

-El  Ml  ,'bat i lr l

IJ

'u;m
Awith the bottom edge of o front A Reposition the workpiece so.the
(or bock) piece butted ogoinst the notch stroddles the index pin, then
index pin, cut the first notch. cut the second notch.

I Next, set the edge of the iust- AWith the middle notch stroddling
cut notch ogoinst the index pin, the pin, cut the finol notch in the
ond cut the second notch. side. Repeot for the other end.

I Butt the top edges of the
front/bock ond one side together.
Then cut the first notch in the side.

A For troublefree ossembly, moke
sure the reference morks ore ot
the too of the box.

I Side

( rop 
"dg",-\ 

butted

ffik€ether

EI

,A

i Side '

,/
N

' t

t r r r s
I IV ilIE

tl

.A
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Etched Copper Plote
( .025 "x3 "x3 " ! addingthe

robbet,
5/tc" deep

@
Bose Inserl

lh" pV, x 3l3ztc|
x 313/rc"l

e
Bose Upper Ponel
l/a" ply. x 3" x 3")

e
Bose Middle Ponel
lh" pV. x 3" x 3"|

Felt
(3132{5" x 313/c"l

Bose Frqme t3lsz"-wide
l5/s" x3/t" x4y2"l robbel,5/ro', deep

LID & BASE
Like the lid on the porpourri box (page 67),the lid and
base of this gift box are plywood panels surrounded by
hardwood &ames. Of course, the lid has an etched copper
plate attached to it instead of a hardwood cap.

Lid Overview - The frame (C) of the lid is rab-
beted to hold a1/4" plywood lid insert (D).A plywood
upper panel (E) attached to this insert provides a
mounting suface for the copper plate (F).The sequence
for making and fitting these parts is the same as that
described for the lid ofthe potpourri box on page 70.

One last detail is to cut a decorative bevel on all four
edges of the lid.The table saw makes quick work ofthis.
But since the lid is fairly small, it's best to make a sled to
hold it while you're cutting the bevels.This keeps your
fingers safely away from the saw blade (Sidebat;below).

Build a !1ss - The construction of the box base
is approached the same way.The lllustration at left and
the Base Detail provide all the information you need
here.There is one thing to note though. For appearance,
the bevel on the base is 30o (compared to 20o on the
Iid). Here again, use the sled to make the beveled cuts.

Copper Plate - Now all that's left is to add the
copper plate. Itt a .025"-thick plate that can be pur-
chased at a hardware store or hobby shop.To cut the plate
to size, use double-sided tape to attach it to a scrap
piece of plywood. Then cut a 3"-square using a car-

bide-tipped blade on the table saw.
Etching - The nexr srep is ro

etch the design on the copper plate,
as explained on the next page. In
addition to a few household supplies,
this process requires rwo fairly spe-
cialized materials.

First is a type of paper called
Press-n-Peel transfer fi lm. Designed
for transferring patterns to printed
circuit boards, it allows you to use a
laser printer or photocopier ro
imprint designs on copper that will
resist acid. (It's available from
Electronix Express for about $1 per
sheet. Call 800-972-2225 or go to
wwwelexp.com)

The second thing you'll need is
an etching solution. This is a mild
acid (available at Radio Shack) that
"erodes" the areas on the copper
not covered by the transfer film.

Once the etching process is com-
pleted,"rough up" rhe back ofthe
copper plate.Then simply attach it
to the lid with spray adhesive. @

I
5/a"

_l

To sofuly cut o bevel on o smoll frqme
like the lid or the bqse of this box, I
use o simple shop-mode sled (Photo,
rigrrtl. The sled holds the frome while
you slide it ocross the sqw blode.

This bevel-cutting sled only hkes
o few minutes lo moke. ll's just o
xrop piece of 3/a" plprood with tuo
keeper blocks glued on to hold rhe
frome securely between them.

To use the sled, stond it on edge
ond slip the frqme between the
keeper blocks like o piece of breqd
in o bosbr Then, wih the sow blqde
tilted to the desired ongle (see Detoils
ot rightJ, hold the sled ogoinst rhe
rip fence os you slide it post the
blode. To cut the remoining bevels,
moke odditionol posses, robting the
frome 90" between eoch poss.
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A After cleoning the copper plote with denotured olcohol ond
o Scotch-Brite pod, tronsfer the printed pottern to the plote
by ironing it for two minutes on the "cotton/wool" setting'

I Quench the copper under
running woter, then corefully
oeel off the film.

A Use pocking tope to cover
ony voids where the tronsfer
didn' t  " toke."

ATo etch the copper, submerge the plote
in 1/a" of etching solution in o plostic con-
toiner for one hour, ogitoting frequently.

A Use o poper towel ond ocetone to
remove the inky residue. This cleons the
copper, reveoling the etched design.

A To creote o potino, opply o coot of
Potino Green Antiquing Solution (ovoil-
oble ot croft stores). Let it sit for 1-2 doys.

< To f inish the
plote, sond i t
with 1500-9r i t
poper to remove
the excess dried
potino solution.

The copper looks
greot without the
opt ionol pot ino
treotment, too. F
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DETAITS
> DUST BTOWER
Scroll cutting is chollenging enough, but becomes virtuolly impos-
sible when you con't even see the cutline through the dust. An
integrol blower on o iig sow solves thot problem (Bosch shown).

ASHOE ADJUSTMENTS
Bevel cuts ore not o iig sow's strong suit, but when you need this feoture, it's nice to
know you con set up the sow quickly ond occurotely. ToolJess odiustments ond
detents eorn high morks when comporing this detoll (Porter'Coble shown).

c"fu;:-'
cleored by
dust blower

I
I
I

ABLADE SUPPORTS
Jig sow blodes ore prone to flex. Typicol roller supports /efri do little to counter
thlt. Porter-Coble's roller ond blode guide combinotion (right)is o much more
effective system. Supports should contoct the blode os low os possible.

V CHANGING BLADES

Blode chucks thot require o tool do not
encouroge chonging blodes when the
moteriol or tosk chonges (Delta shown).

W  W ' W .  W O  R K B E  N C  H  M A G A Z I N  E .  C O M

V BTADE TYPES
Most of the iig sows in this test
occept both T-shonk ond
U-shonk (Universol)
blodes. This T'Shonk
versotility is on

-i osset, since you'll

Lij be more likely to

;"

ffii
A tool- less blode releose ol lows for
quick blode chonges. This Bosch design
even eiects hot blodes ofter use.

find precisely the
blode you need in
one shonk style or
the other. Sows
thot occept only
one type of shonk
wil l  l imlt  your blode
choices to whotever
your locol hordwore store
corries in thot style.

Mokito ond DeWolt (shown)use twist
knobs to secure the blodes. These oren't
fost, but they ore very secure.

U-Shonk
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I Eoch iig sow wos tested for stomino by cutting
2x4s until the bottery wos exhousted. Smooth running
sows with orbitol cutting oction set the stondord.

Volume Cutling
The first thing everyone wanrs to
know when comparing cordless toois
is how much they can do on a single
charge. In the case of these j ig saws,
that can be expressed as how rnany
cuts they make in a certain size board.

It's a valid measure, and we tested
the endurance of the saws by working
them to exhaustion with pine 2x4s
(Phon,Ifi).The test resuls can be found
tn the Report Card on page 85.

What these numben dont explain,
however, is why one tool outperforms
another. After all, if it were simply a
matter of more voltage or higher amp
hours, we could declare the Porter-
Cabie the winner and move on.The
truth is, though, that how much power
a tool has is secondary to how effi-
ciently it ilres that power.

During our testing, we found that
we could draw a direct correlation

between the number of cuts a saw
made and three key factors. Those
factors are how smoothly the tool
runs, its stroke length, and whether
it features orbital action for aggres-
sive cutting.

A smooth running tool is a bal-
Ianced tool.And a balanced tool uses
more power for cutting and less to
simply vibrate the machine and the
user.A longer stroke length does more
work on each reciprocation and clean
waste more e{fectively. An orbiting
cut is an aggressive cut and also allows
the saw to make the most of each
blade stroke.

Interestingly. a deficiency in any
one of these factors signif icantly
reduces a saw's performance.

An excellent example of that can
be seen by comparing the smoothest
running saw in this group (the
Bosch) to one ofthe shakiest (Porter-

Bosch

Virtues: Exceptionolly smooth-
running; Powerful; Best
blodechonging system; Greot dust
blower.

Vices: Adiusting_the.shoe requ i res
on Allen wrbnchlBlode supporT
ollows more flex thon we'd like.

Verdict: This is the Gold
Stondord for cordless iiq sows -
it hos power to spore bid olenv
of fineise for findr work.

www.Boschlools.com
877-267-2499

82

Virfues: Powerful; Smooth-
running; Good dust blower.

Vices: We didn't core for the
lock lever used to odiust the shoe.
The twist-knob blode'releose isn't
very convenient.

Verdicil This sow hos oll the
power ond control you'll ever need.
Itt eosy to forgive the owkword
blode releose ond shoe lock lever.

www.Dewolt.com
800-433-9258

Ridsid
Virtues: Plenty of power ond
odequote bottei life. Good dust
blower. IcolJess blode chonging.

Vices: Requires o key to odiust the
shoe. Runs o little rouqh when
compored to Bosch oi Dewoh.

Verdicf: This is o worthwhile
oddition to the Ridoid cordless
lineup with sufficieit or better
performonce in oll cotegories.

www.Ridgid.om
800-474-3443
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Cable).The Bosch absolutely eclipsed
the Porter-Cable in this test (181

cuts compared to 81).This despite
identical stroke lengths and orbital
cutting modes (not to mention the
Porter-Cable's 79.2-volt battery).

As you look at the numbers in
the Report Card on page 85, itt accu-
rate to surmise that more cuts equal
a smoother-running too^.

One notable exception is the
Delta, which performed so poorly
during this test that we were only
able to complete a handful of cuts
before giving up on it altogether.
This tool runs smoothly enough,
but the short stroke length and
absence ofany orbital settings ren-
dered it unusable in stock this thick.

Spiral Guttlng
Cutting a long 2x4 into hundreds
ofshort 2x4s is an excellent test of
a jig saw's powerful, brutish person-
ality. Scroll cutting, then, is a measure

of the saw's softer side - and per-

haps a better measure of how these

tools typically get used.

Our test used an ever-tightening

spiral as a guide to determine how

"drivable" these saws are. Surprisingly,

we didn't see much difference in

terms of how tightly the saws could

cut before wandering hopelessly off

track. We did find that, once again,

smoother proved better. It's just easier

to keep a saw in line when it's not

trying to shake you off.

Just as important to each saw's final

grade in this test was a good dust

blower. After all, you cant follow a

line you cant see. Once again,Bosch

took best-of-test honors in this

exercise and the Delta proved unsat-

isfactory because the line became

obscured almost immediately. This is

due in part to having no blower and

in part to a constricted shoe desigrr

that causes dust to accumulate direcdy

in front of the blade.

A Eoch sow wos equipped with o 20'TPl scrolling
blode to troce o tightening spirol. This meosured
the cornering ond dust-blowing chorocteristics.

, ; '  - ' r ' i i ( l
) 'ri i; ' i 'rlL:i

Virtues: The best shoe odiustment system
ond defents in the oroup. Excellent blode
support minimizes 6lode flex. Toolless
blode chonging.

Vicec: Runs rough.

Verdich This sow offers better pr€cision thon
onv olher thonks to the qreot shoe desiqn ond
ex6el bnt blode su pport]Unfortunotely, Fr is roug h
running.sow gives.uP o lo!9t Power thot could
be used to extend bottery lite.

www.Poilel'Coble.con
877-321-9443
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Virlues: Norrower hondle thon others,
which our testers found more comfortoble.
The vorioble-speed diol ollows for excellent
control in some situofions.

Vices: Singlespeed kigger con be o
liobillty ot times. Top-mounted higger releose
proved owkword.

Verdicf: A solid performer ond o
comfortoble tool to use despite some
occosionolly owkword control feotures.

www.Mokito.com
877-462-5482
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AThick hordwood proved o
worthy opponent for the blode
supports on most of these sows.
The Ryobi struggled especiolly.

Power Cutting
Jig saw blades are long, thin, narrow,

and prone to flex during demanding
cuts. Blade supports are intended to
minimize that f lexing and ensure
perpendicular cuts. Based on our
testing, that's a pretty tall order.

The test was simple - one cut
through a 2"-thick by 7"-wide piece
of oak.The shoes were trued up with
an accurate square, and each saw was
equipped with a brand new 10-
teeth-per-inch blade.

After the cut was made, we meas-
ured rhe accuracy ofthe cut using an
engineer's square and a Geler gauge.
The greatest variat ion from per-
pendicular for each saw is noted in
the Report Card on page 85.

Despite neariy identical designs in
all but one of the supports, the results
again covered a large scale. We credit
this disparity not to hout the sup-
ports contact the blade, but rather
to where they contact the blade. Our

testing showed that, generally
speaking, supports that rest lower on
the blade (and thus closer to the cut-
ting point) ofl?red more effective
flex control.

This theory also holds true with
the top performer in this test, the
Porter-Cable.The unique roller-and-
side-guide support system of the
Porter-Cable provides three points of
contact on the blade and supports
it  direct ly above the cutt ing point.
The resubing cut (only .008" ofvari-
ation) speaks for itself.

On the other end of the scale is
the Ryobi. The resulting cut with
this saw was so poor that we didn't
even bother to measure it.This chal-
lenges our " low is good" theory
because the Ryobi support actually
sits well down on the blade.

The iimiting factors in this case
were nore likely the slow blade speed
and less aggressive orbital action.The
combination ofthese caused the blade

Ryobi

Virtues: Nicely feotured considering the
extremely offordoble price tog.

Vices: Adiusting the shoe requires on Allen
wrench to loosen/tighten two screws. The
orbitol oction is not terribly oqqressive. ond we
noticed little difference in iheii'ree Do;ifions.

Verdict :  l f  you're onbccosionol i io sow
user, this is o qood choice to ovoid ioppino
your tool budjet. Just remember thot iihos"
some l imitot ions.

Virfues: Runs smoothly ond quietly.

Vices: Tool required for every odiustment;
lncopoble of moking oggressive cuts; Bod
tendency to gother dust right on the cut line.

Verdict: This Deltolobeled, low-quolity
import is.disoppoint ing on .every count. ' l t
culs slowly,.poorly,. ond only with greot .enorr. rr o ltg sow ts on tmportont port ot
your cordless needs, the combo kii from
Delto is not for you.

www.RyobiTools.com
800-52s-2579

www.DeltoWoodworkinl.con
800-223-7278
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to heat up quite a bit while making this cut, thus

rendering it much more susceptible to flexing.

Cutling Gondrrit
Our final test was to cut through aluminum conduit.

It's not a likely use for these tools, but it was a final

opportuniry to distinguish between the tools and

which factors affect their performance.

Here we found that a variable-speed trigger is valu-

able.The best way to make this cut was to start at high

speed until the blade broke the suface, then slow

do\ /n to get better control. For that reason, the Makita,

which has a variable-speed dial but a single-speed

trigger, proved difficult to use in this application.

Once again, the smooth-running Bosch proved

the top tool in this exercise because it actually arl the

conduit instead ofjust shaking it.

Editor's Choicd
BOSCH
As fie invenbr of the iig
sow, Bosch is cleorly oill
commiiled b building $e
besFin-closs bol.

Should rhey ever
odopt their excellent
blode support from their
corded iig sows lro this
tool ond odd o boFless
shoe odiuslment, this iig
sowwill be perfect In ttre
meonlime, fie/ll hove b
seille for simply hoving
qn excellent bol.

Top Volue
RYOBI
While the Ryobi didn't
sel ony performonce
records, it's foir to soy
thqt rhis tool is well-
suibd io the cosuol DIY
morket. lt hqs feotures
similor tro costlier tools
withoui fie price tug.

And considering the
boryoin price of fiis sow,
its limitotions ore pretty
eosy lro live with.

Finol Recommendqfions

ACutting conduit is eosier when you con vory
the speed of the blode os you cut - fost to get
storted, slower to mointoin control. Smooth
running sows olso hove on odvontoge.

*Avoiloble only in o six-piece combinotion kit T=T-shonk; U=Universol
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Model Price Volts
ArP
Hrs

Sfroke
lenglh

Sfrokes
Per tinute

0rbirol
Setfings Weight

Blode
TyP"

Elodo
ftonge

Shoe
Adiust.

2x4
(ulolfs

ftroll
Gttlng

Blode
tlex

(onduil
(ufling

BOSCH $2so r8 2.4 l " 0-2,000 3 6.4lbs T A. B r8 l A ,u9" A-

DEWALT $2so r8 2.4 l i l 0-2,000 2 5.5lbs T'U B A r62 A ,079" A

RIDGID $200 r8 2,0 t ' o-2,2W 4 5.5lbs I'U A B r33 A .035" A

MAKITA $300 r8 2.6 1', 500-2,800 3 7.3lbs T,U B A r05 A .041" A
DADI'ED-'AR,I F Szcn,r9.2 2,4 l n 0-2,000 3 5.5lbs T,U A F 8r B .008" A

RYOBI $roo r8 2,0 l o 0-2,t(xt 3 3.5lbs T'U A D 72 B Un B

DETTA $3oo* r8 1,7 slso o-2,7OONone 3.5lbs I'U D D Un r ,022 B
Un=Unsofisfociory performonce, testing obondoned
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*%pRODUCTS
eqsy tile
INSTATLATION
Laying floor tile is a job most do-it-
yourselfers can handle, but one that
comes with quite a few hassles.After
installing a heavy backerboard, you
mix and spread mortar, then lay the
tile quickly before the mortar seb.All
the while, you have to pay close
attention to tile spacing and height.
Then you have to wait a day before
you can grout berween the riles, and
another couple of days before
walking on your new floor.

Edge PrecizionTile eliminates all
these hassles and turns tiling into a
one-day endeavor from start to
finish. The system starrs with tiles
that come prebonded to backer-
boards that simply lock together
(Photos, right).The tiles, which are
available in 23 styles of porcelain,
marble, and granite, sit atop a thin

underlayment sheet that provides a
sound and moisture barrier. The
system is similar to that used on lam-
inate flooring, and produces a one-
piece "floating" floor.

With the tiles set,you can imme-
diately grout berween them using
an aerosol can with an applicator
tip that guides the right amount of
grout into everyjoint.After a couple
hours of drying time, your floor is
ready for walking and furniture.

The company sells matching
"transition" strips for finishing edges.
And you can buy dry-cut diamond
blades for cutting tiles to shape.

Edge Precizion tile is available at
Lowet only. Prices (with dle, under-
layment, and grout) start around $4
per square foot. For more informa-
tion, visit www.EdgeFlooring.com

A Edge Precizion Tiles simply lock togefher to
moke instollotion eosy ond to ensure consislent
ioint lines. Even the conned grout is no-nonsense.

TIGHTED GTOVES
Mechonix Weor
Glove Lights put on
end to fumbling in
the dork or iuggling
o floshlight, thonks
tc heir builrin lighrs.
Positioned beMeen
the thumb ond bre-
finger, the polent
lifile LED lights shine
directly toword your work. Bofieries ore reploce
oble. The gloves come in fingerless or full-finger
style for qbout $35. Visit www.Mechqnix.com

quick-chonge
SCREWDRIVER
When you need a different-sryle bit
for your screwdriver, the Autoloader
from Craftsman (model AL00US;
$20) makes it easy.Just pull up the
handle cover to draw the bit you've
been using in an internal magazine
where it cant get lost.Then give the
handle a wvist to select the bit vou
need, and push the cover
back into place.This
pushes the selected

bit into posirion at the end of the
shaft.The Autoloader holds six 1/+"

hex-shank bits that are nickel-plated
for extra durability. For more infor-
mation, visit www. Craftsman.com
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